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present i fRPSHRSGNLr pArdedar oue #f ralighidded iavsispendéori oe sghltioandra pewded of
delivefin msybstance. in partycular.one af a liquid, as a suspension or
sol ut i%(r) n, &31 ?algmggvx\ﬁ%ﬁcagiegg ﬁfﬁcﬂﬁﬁﬂx gqygel??\‘é’o‘?ré%’fﬁﬂtp,ha@%??@’_ﬁ?%i » 9T 3B or
t opi cal ptha Rt aitvig 8f Ssubpdcta vaccine to the nasal airway of a subject.
Referring to Figure 1, the nasal airway 1 conprises the two nasal cavities

separated by the nasal septum which airway | includes nunmerous ostia,

such as t arangsal sipus 1Q ostia 3 and the tubal Ostia 5, and ol factory
Cell's, andtrare Raaey 1t e st iAoty the two nasal cavities Separated by

the nasal septum, which airway 1 includes numerous ostia, such as the paranasal sinus
10 ostia 3 and the tubal ostia 5, and olfactory cells, and is lined by the nasal mucosa. The
nasal airway ! can communicate with the nasopharynx 7, the oral cavity 9 and the lower
airway 11, with the nasal airway 1 being in selective communication with the anterior
region of the nasopharynx 7 and the oral cavity 9 by opening and closing of the
oropharyngeal velum 13. The velum 13, which is often referred to as the soft palate, is
15  illustrated in solid line in the closed position, as achieved by providing a certain positive
pressure in the oral cavity 9, such as achieved on exhalation through the oral cavity 9,

and in dashed line in the open position.

There are many nasal conditions which require treatment. One such condition is nasal
20 inflammation, specifically rhinitis, which can be allergic or noln-allergic and is often
associated with infection and prevents normal nasal function. By way of example,
ailergic and non-allergic inflammation of the nasal airway can typically effect between
10 and 20 % of the population, with nasal congestion of the erectile tissues of the nasal
concha, lacrimation, secretion of watery mucus, sneezing and itching being the most
25  common sympfoms. As will be understood, nasal congestion impedes nasal breathing
and prombtes oral breathing, leading to snoring and sleep dis’mrbance. Other nasal
conditions include nasal polyps which arise from the paranasal sinuses, hypertrophie

adenoids, secretory otitis media, sinus disease and reduced olfaction.
30 In the treatment of certain nasal conditions, the topical administration of medicaments is -
preferable, particularly where the nasal mucosa is the prime pathological pathway, such

as in treating or relieving nasal 'congesti'on.' Medicaments that are commonly topically
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Nasal delivery is also expected to be advantageous for the administration of
medicaments requiring a rapid onset of action, for example, analgetics, anti-emetics,
insulin, anti-epileptics, sedatives and hypnotica, and also other pharmaceuticals, for
20  example, cardio-vascular drugs. It is envisaged that nasal administration will providé
for a fast onset of action, at a rate similar to that of injection and at a rate much faster
than that of oral administration. Indeed, for the treatment of many acute conditions,
nasal administration is advantageous over oral administration, since gastric stasis can

. Tfurther slow the onset of action following oral administration.
25.

It is also expected that nasal delivery could provide an effective delivery ‘roufe for the
| administration of proteins and peptides as produced by modern biotechnological
~ techniques. For such substances, the metabolism in the intestines and the first-pass-

effect in the liver represent significant obstacles for reliable and cost-efficient delivery.

30
~ Furthermore, it is expected that nasal delivery using the nasal delivery technigue of the

~ present invention will prove effective in the treatment of many common neurological
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BCTT 1805/ Oagfc\)v??g%% BRPIRE alEHES S actlv}ry of the nasal mucosa. These solutions can

be used in combination with active pharmaceuticals.

15
For any kind of drug delivery, accurate and reliable dosing is essential, but it is of
particular importance in relation to the adminisiration of potent drugs which have a
natrow therapeutic window, drugs with pofentially serious adverse effects and drugs for
the treatment of serious and life-threatening conditions. For some conditions, it ig

20  essential to individualize the dosage to the particular situation, for example, in the case
of diabetes mellitus. For diabetes, and, indeed, for many other conditions, the dosage of
the pharmacentical is preferably based on actual real-time measurements. Currently,
blood samples are most frequently used, but the analysis of Iﬁblecules in the exhalation
breath of subjects has been proposed as an alternative to blood analysis for several

25 . conditions. Breath analysis is currently used for the diagnosis of conditions such as

helicobacter pylori infections which cause gastric ulcers.

WO-A-00/51672 discloses a delivery device for delivering a substance, in particuiar a
| medicament, in a bi-directional flow through the nasal cavities, that is, an air flow which
30  passes into one nostril, around the posterior margin of the nasal septum and in the

opposite .dirgction out of the other nostril. This bi-directional air flow advantageously
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ul cers. WhaAriRRkaBGAee ArdGHPRRHI02716 8F theGlokelElel ce for delivering a
substance, in particular a nedicanent, 1na bi-directional flow through

t he nasal cavities, that is, an air flow which .30 passes into one nostril,
arou[’g:lt e terior rgin. aof the nasal, septumand in the
ﬂ] atbther aspect tﬁr(;a px%sentomventgion pro‘?ides a F1)1asal deﬁvely devﬂ}e for delivering

substance to a nasal cavity of a subject, comprising: a nosepiece including a nozzle

through which substance is in use delivered to the nasal cavity, and at Ieast one
inflatable cuff member which is configured such as, when inflated, to provide a fluid-
tight seal between the nosepiece and an inner wall of the nasal cavity of the subject; and

20 adelivery unit for delivering substance through the nozzle of the nosepiece.

In a further aspect the present invention provides a nasal delivery device for delivering
substance to a nasal airway of a subjéct, comprising: a nosepiece for fitting to a nostril
of a subject, the nosepiece including a nozzle through which substance is in use
25  delivered to the nasal airway, and at least one cuff member which is configured such as,
when fitted in a nasal cavity of the subject, to engage an inner wall of the nasal cavity of
the subject and direct at least a distal end of the nozzle towards a site in the nasal airway
of the subject; and a delivery unit for delivering substance through the nozzle of the

| lnosepiece.
30 IR | |
' In yet another .aspe__ct the present invention provides a nasal .delivery device for

delivering substanqe- to a nasal airway of a subject, corﬁprising:. a nosepiece for ﬁttihg_ t




opposite direction out of the other nostril. This bi-directional air flow
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- nosepi ece_including a nozzle through which substance is in use delivered
to the naB%®P¥SYity, and at |east one inflatable cuff member which is
configured such as, when inflated, to provide a fluid- tight seal between

t he nosepi ece and an inner wall of the nasal cavity of the subject; and 20
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nosepiece, .Jn.a further aspect the present invention provides a nasal
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15 delivering substance through the first delivery outlet of the nosepiece; and a gas supply
-unit for supplying a flow of gas through the at least oile second delivery outlet of the

nosepiece,

In yet another further aspect the present invention provides a method of delivering
. 20 substance to a nasal airway of a subject, comprising: fitting a nosepiece to 4 nasal caﬁty
of a subject, the nosepiece including a nozzle thiough which substance is delivered to
the nasal airway, and at least one inflatable cuff member; inﬂéting the at least one cuff
member subsequent to exhalation by the subject; and delivering substance through the
nozzle of the nosepiece.
25
 Ina still further aspect the present invention provides a method of delivering Substance
to a nasal cavity of a subject, comprising the steps of: fitting a nosepiece to a nasal
cavity of a subject, the nosepiece including a nozzle thiough ‘which substance is
delivered to the nasal cavity, and at least one inflatable cuff member which is configured
30 - such as, when inflated, to provide a fluid-tight seal between the nosepiece and an inner
wall of the nasal cavity of the subject; and delivering substance through the nozzle of _

the nosepiece.




of the subject; and a delivery unit for delivering substance through the
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of the subject; a delivery unit for 15 delivering substance through the
first delivery outlet of the nosepiece; and a gas supply wunit for
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the nosepiece. "I nye er aspec resent inventro

pr ovi dessubstratdtada adsablstwayesti angibjee) conipsismpake stepsofhfistitlg @ndvepiécofo @

subj ect, coppri.sing: fitting a nosepiece to a nasal cavity of a subject,
t he nosePB?SBtEYcOhAFHhicch the 295ieos BElY pq72le thequgh cwhick sylstangeied t o
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| east one cu
one cuff member including at least one lobe which, when the at least one of the at least

15  one cuff member is fitted in the nasal cavity of the subject, extends into a region of the
nasal cavity of the subject such as to at least partially obstruct the same and prevent flow

thereinto; and delivering substance through the nozzle of the nosepiece.

-In a still yet another further aspect the present invention provides a method of delivering
20  substance to a nasal airway of a subject, comprising the step of: delivering substance
through a first delivery outlet and at least one gas flow, separate to an exhalation breath
of a subject, through at least one second delivery outlet info the nasal airway of the

subject.

25  Preferred embodiments of the present invention will now be described hereinbelow by

way of example only with reference to the accompanying drawings, in which:

Figure 1 schematically iflustrates the anatomy of the upper respiratory tract of a human
subject;
30 |
B Figure 2 schematically illustrates a nasal delivery device in ,acdordance with a first

embodiment of the present invention;




menber subsequent to exhal ation by the subject; and delivering substance

t hrough the nozzle of the nosepiece. 25 In a still fu{iﬂg&aﬁﬁgéﬁbsthe
present invention provides a nethod of delivering substance 0 a nasal
cavity of"R9¥M9PWct, conprising the steps of fitting a angmm@gﬁﬂﬁﬁ a nasal
cavity of a subject, the nosepiece irkluding a nozzle through whic
substance is delivered to the nasal cavity, and at |east one inflatable
cuff menber which is configured .30 such as, when inflated, to provide a
fluid-tight seat between the nosepiece and an inner. wall of the nasal
cavity of tHRdbjchematicallyi illustiatasr thaglelubrgtdenive dffFigue TheroP Tz heQf) the
nosepiece.c&ﬁiqgg%ﬂ§§nd%005, 03/ 000310 6 PCT/1B02/03034 In still yet
anot her further asp f ﬁgp%?‘gbnt i nvention provides a nethod of
delivering substance to a nasal airway of a subject, conprising the steps
of: fitfing, a nosepiece to a nasal cavity of a subject, the nosepiece

i ncl udihg 8EMEY% peematieallytillusiiatds theddivaryodevice of Bedury 2 d8fng Senlfnnasal

ai rway, and at |east one cuff nmenber which is configured Such as, when
fitted in the nasal cavity of the subject, to engage an inner wall of the

nasal cavi Figured sohbmatieslySBistand ol d8et il $hfl end of. the nozzle
towards a site in the nasal airway of hedggg?g@%ioﬁav&gwgw&,
substance through the nozzle of the nosepiece 10 In a still yet further

aspect thegpresent, inyention provides met hod of delivering substance to
a nasal aiefrﬁ%a{'% bgf &laemfﬁfﬁrhé’cﬁl,mtg%ﬁsp? P%?ahgelt‘Yf‘éY devigs ipaccoidante mathan sasapi ece
to a 10asaimislihént oPthefprSdthl BGEntidnhe Nosepi ece including a nozzle through
whi ch substance is delivered to the nasal airway, and at |east one cuff

menber, at |east one of the at |east one cuff nenber including at |east

one | obe whjch, en t.he at |east one of the at |east 15 one cuff nenber is

fitted i n\qﬂt}%%e n7a\é\%1€ ﬁ@aﬁltyyh]blﬁml‘tf‘?eﬂ&ffﬁhé’éﬂ dessiecenfi Figume 6 imsarediiom afisal he :

nasal cavichyitgﬂéfdM{}e%vﬂir%?grag&gh as to at least partially obstruct the sane
0;

and prevent flow therein and delivering substance through the nozzle of
t he nosepi ece.

15  Figure 8 schematically illustrates the delivery device of Figure 6 during actuation;
Figure 9 schematically illustrates the delivery device of Figure 6 following actuation;

Figure 10 schematically illustrates a nasal delivery device in accordance with a third
20 embodiment of the present invention; |

Figure 11 schematically illustrates the delivery device of Figure 10 inserted in a nasal

cavity of a subject for operation;
25 -Figure 12 schematically illustrates the delivery device of Figure 10 during actuation;
Figure 13 schematically illustrates the delivery device of Figure 2 following actuation;

Figure 14 schematically illustrates a nasal delivery device in accordance with a fourth

30 embodiment of the present invention;




In a still yet another further aspect the present invention provides a

met hod of delivering 20 substance to a nasal airway o subj e
conpri si aggt he step of delivering substance through a ﬁ ﬁg?e'@qri%\bg?y out | et

and at WRAIPMSHL gas flow, separate to an exhal ati on br BETABO2#BOX subj ect ,
t hrough at | east one second deliver$ outlet into the nasal airway of the
subject. 25 Preferred enbodi nents of the present invention will now be

descri bedFigarel HbeHematibally Waytraés esaRivayQithice WHigirefarangRdtia 4 Aal
acconpanyi ng drawi ngs, in which: Figure 1 schematically illustrates the
anat ony ofavilyefgspliectlesenaratiosiy tract of a human subject; 30 Figure 2
schematically illustrates a nasal delivery device in accordance with a
first enbodiment of the present invention; 12 Decenber 2005 WO 03/ 000310 7

PCT/ | BO2 1Pig/ drichietherichlly eiestmatek €l delivirdy!desice af Birutd P4 8@fidg@hoatidgyi ce of
Figure 2 inserted in a nasal cavity of a subject for operation; 5 Fi gure 4
- schemati cal | y illustrates the delivery device of Figure 2 during actuation;

Fi 5 ically. | trat th ] .devi Fi .
ol ovi gt Bar L] eifmiatetly HASEREER e Ay oGS &elbanet, B0 it ver y
devi ce i nerbs@mdaisithdbielendirfRa@il 10 enbodi nent of the present invention;

Figure 7 schematically illustrates the delivery device of Figure 6 inserted
in a nasal cavity of a subject for operation; 15 Figure 8 schematically.

illustrat t delivery device of FEigure 6 duri actuyation, . Figure 9
schonat § oaBry 18 feetAllally S he SrVGE oPuke bt ML SRt in g St

act uaui orﬁavitfbgaug,g)jg@f&qﬁ)@fmibhcal I y illustrates a nasa! del i very dgavi cein
accordance with a third 20 enbodi nent of the present invention; Figure 11

schematically illustrates the delivery device of Figure 10 inserted in-.a

nasal Figure 19 schematicaily illustrates the delivery device of Figure 17 during actuation;

Figure 20 schematically illustrates a nasal delivery device in accordance with a sixth

15  embodiment of the present invention;

Figure 21 schematically illustrates the delivery device of Figure 20 inserted in a nasal

cavity of a subject for operation;
20  Figure 22 schematically illustrates the delivery device of Figure 20 during actuation;

Figure 23 schematically illustrates a nasal delivery device in accordance with a seventh

embodiment of the present invention;

25  Figure 24 schematically illustrates the delivery device of Figure 23 inserted in a nasal

cavity of a subject for operation;
Figure 25 schematically illustrates the delivery device of Figure 23 during actuation;

- 30 Figure 26 schematically illustrates the delivery device of Figure 23 following actuation;




cavity of a subject for operation; 25 Figure 12 schematically illustrates

-the delivery device of Figure 10 during actuation; Fi

e 13 s tically
illustrates the delivery device of Figure 2 follow ng %%etmiab(?ﬁ?%‘l{?gure 14

schemat | B éyoddibustrates a nasal delivery device in acc nce wwth a
fourth 30 'enbodinent of the preseng invention; 12 Dece%g'grﬁ%ﬂ)@sﬁ/\o

03/000310 8. PCTél/,B%}Z/ 03034 Figure 15 schematically illustrates the delivery
devi ce of FiEJtF &’ fpemadispliyelustrates massal deliveny devia inacsordieetwitiDin @%ﬁﬁﬁti on;

Figure 16 sgb6MBichEdd Y ol .es the delivery device of Figure I4 during
actuation; 5 Figure 1 XS%:%%@‘{%%??W illustrates a nasal delivery device in

accordance with a fifth enbodi nent of the present invention; Figure 18

schemat i Ca}é@fi#u% rates the delivery device of Figure 17 inserted in a
nasal 10 G 5° Stemaliofyeiiustraies bpalelivirgndeviek g Fepk0 29GRQRY it 3! akal

i1l ustrat egwderdelnug" vi.ce of Figure 17 during actuation; Figure 20
schemati cal | ytg)i [ us@%gttfélé&%mr%ggal delivery device in accordance with a

sixth 15 enbodi nent of the present invention; Figure 21 schematically
iIIustratel? t he del]ivery device of Figure 20 inserted in a nasal cavity of
a subj ect g\lfﬁ?ée%%m@maﬂmlwgm thezizlisap device ofFighird 17 disinbabRSHde
delivery device of Figure 20 during actuation; Figure 23 schematicdally
il'lustrates a nasal delivery device in accordance with a seventh

enbodi nmentFigdre Shecimesally ilmventd @0 g iy c ically illustrates
t he dgbi very device of Fiséure 23 i nsglr%t%gghfgﬁgegdznég%e}ﬁ qUYYRE sFtugliqup ect

for opération; Figure 25 schematically illustrates the delivery device of

Figure 23 & tion,..3.0 Figure 26 schematically illustrates the

deli very devi cggo‘"‘fa’ﬁ‘l‘ﬁﬁ%’ragy ustrates siat8l dedivert fewee in accordance with a ninth
embodiment of the present invention; '

Figure 32 schematically illustrates the delivery device of Figure 31 inserted in a nasal

15 cavity of a subject for operation;

Figure 33 schematically illustrates the delivery device of Figure 31 during actuation;

Figure 34 schematically illustrates the delivery device of Figure 31 following actuation;
20 ,
Figure 35 schematically illustrates a nasal delivery device in accordance W1th a tenth

embodiment of the present invention, illustrated in the moperative configuration;

Figure 36 schematically illustrates the delivery device of Figure 35 Wheré the driving
25 unit is primed for actuation;

- Figure 37 schematically illustrates the delivery device of Figure 35 inserted in a nasalt
cavity of a subject for Operation; |

30- Figure 38 sche_mgtically ill_ustrates the delivery device of Figure 35 during actuation
' %ere the subject has commenced exhaling and the deﬁvery device is at the point of
actuation; ' | '




I

12 Decenber 2005 WO 031000310 PCT1l B02103034 Figure 27 schematically
illustrates a nasal delivery device in accordance with ?ﬁ eiqqht rzo

enbodi ment of the present invention; 9 Figure 28 schemhf PESFTRP 140 8st r at es
t he delwQ®@3/400d8vi ce of Figure 27 inserted in a nasal 5S5PCEIBAN3GHI4 a subj ect
for operation; 10 Figure 29 schemati®cally illustrates the delivery device
of Figure 27 during actuation; Figure 30 schematically illustrates the

del i very Figwie®® soherrhallg ilkbthel Rl derd @evRt bPRigurd 3 Dt 3bnaghgMat i cal |y
illustrates a nasal delivery device in accordance with a ninth enbodi nent
of the present invention; Figure 32 schematically illustrates the delivery

devi ce ofy:Fl gqu inserted i,n.a nasal 5 cavity of a supject for
oper at i on 2 g%‘?eS%é%‘mg%%gﬁa@P}btﬁﬁtﬁ/ai Jasals flgﬂé‘feé% ‘ﬁ{g’ed’é]i PRROTAAnER WYY 45y
Fi gure 3lelehehtt) Gerabddimehionf e Optesnd 4HinveRest inRkhidi i Uider %@%réth&e
delivery device of Figure 31 follow ng actuation; 20 Figure 3

‘schemat i cnfigusatipist r at es a nasal delivery device in accordance with a

tenth enbodi ment of the present invention, illustrated in the inoperative
configuration; Figure 36 schematically illustrates the delivery device of
Figure 3@i¥vﬁl@r{ﬂ $dhemefitally WustZResUhb ldeliterP 'deVRE Jrdio@e t40alhQB thd aBviEy 37
schematically illustrates the delivery device of Figure 35 insertedin a
nasal  cawiitiy pomed fendsitustionf or operation; 30 Figure 38 schematically
illustrates the delivery device of Figure 35 during actuation where the
subj ect has commenced exhaling and the delivery device is at the point of

- act uapi orFigurd 220R66AREAIS ARs ¥R tH3HABRR Qe FiCE bf BiZAO30 Itkerted in a nasal

cavity of a subject for operation;

Figure 43 schematically illustrates the delivery device of Figure 40 where the subject
has commenced exhaling and the delivery device is at the point of actt;ation;

15
Figure 44 schematically illustrates. the delivery device of Figure 40 where the driving
unit has been actuated, the driving unit having initiated actuation of the gas delivery unit

and being at the point of initiating actuation of the substance supply unit;
20  Figure 45 schematically illustrates the delivery device of Figure 40 during full actuation;

Figure 46 schematically iflustrates a nasal delivery device in accordance with a twelfth

embodiment of the present invention, illustrated in the inoperative configuration;

25 Figure 47 schematically illustrates the delivery device of Figure 46 where the driving

unit is ﬁrimed for actuation;

Figure 48 sbhemaﬁcally illustrates the delivery device of Figﬁre 46 inserted in a nasal
cavity of a subject for operation;
30 . , , ,
 Figure 49 schematically illustrates the delivery device of Figure 46 where the subject

has commenced exhaling and the delivery device is at the point of ajctuation;




10 Figure 39 schematically illustrates the delivery device of Figure 35

during actuation; Figure 40 schematically illustrates asal deﬂo'bﬁery
device in accordance with an el eventh enbodi nent of t ﬁ?%'gté?{t I'hventi on,

i |l ustrgy&ehidiziphe i noperative 5 configuration; Figur ef@nﬁﬁ%%@i' cally
riving

illustrates the delivery device of EFjgure 40 where the uhit is
primed for actuation; 10 Figure 42 schematically illustrates the delivery
device of Figure 40 inserted in a nasal cavity of a subject for operation;
Figure 43 schematically illustrates the delivery device of Figure 40 where

t he subje IR . | he deliyvery device is at. the point
of actuat ?%%m?%g S@?gureg@gﬂgféﬁg%?l%c(g% 9}51 %v %et?f\;ﬁggm-ﬁgﬁarglt?’?/% Vi ce
of Fi gur eudi hatlesen attvatedy thy dtiding waitthabiag ifi6eRd A6lubRdesk thé Bas dilividyneiuni t
“having initjiated actuation of the gas delivery unit and being at the point
of initiafRhBeingaifhe peint of infiating agisationcef thupistaneasupply2mitandir e 45
'schemegically illustrates the delivery device of Figure 40 during full
actuation; Figure 46 schematically illustrates a nasal delivery device in

accor dancBignid 5t sthemelidaly iilhenare dsddively detie RF BRI 44 a\)&ﬁfg]tf_iun RctuatibiSt r at ed
in the inoperative configuration; 25 Figure 47 schematically illustrates
the delivery device of Figure 46 where the driving. wunit is prined for

actuati ong; Eiguse, 4 tica il lustrate e deliyery device of
- Figure 42FIFEgegrfeg) f%n%g&ﬁg%afﬁ %’:}%}é}%ﬂo ' %é"’t?ﬁiaiegt ”13%‘}1 %eg‘é(%’é’t %8?1‘,033’6‘ Fi gure
49 scheneddcogiahye with aFirshdSdinher deie \YeskndavagRn0f Figure 46 where the

subject has commenced exhaling and the delivery device is at the point of
act uat¥ on; 12 Decenber 2005 WO 03/ 000310 11 PCT/ 1B02103034

The delivery device comprises a housing 15, a nosepiece 17 for fitting in a nasal cavity
of a subject, and a mouthpiece 19 through which the subject exhales to actuate the

delivery device.

15 The nosepiece 17 comprises a guide member 20, in this embodiment a frusto-conical
element, for guiding the nosepiece 17 into a nasal cavity of the subject, and an outlet
unit 21 for delivering substance into the nasal airway of the subject. In this embodiment

the nosepiece 17 is a replaceable unit.

- 20 In this embodiment the outlet unit 21 comprises a delivery channel 23 which is-in fluid
communication with the mouthpiece 19 such that an air flow is delivered into and
through the nasal airway of the subject on exhalation by the subject through the
mouthpiece 19, and a nozzle 25 for delivering substance to the nasal airway of the
subject. In this embodiment the nozzle 25 is disposed in the delivery channel 23 co-

25 axially with the same. In this embodiment the nozzle 25 is configured to provide an
aerosol spray. In an alternative embodiment, for the delivery of a liquid, the hozzle 25

could be configured to deliver a liquid jet as a column of fiquid.

In this embodiment the outlet unit 21 is movably coupled to the housing 15, here as
30 provided by a flexible coupling, such as to allow for the positioning of the outlet unit 21

in the nasal cavity of the subject, as will be described in more detail bereinbelow.




Figure 50 schematically illustrates the delivery device of Figure 46 where

the driving unit has been actuated, the driving unit | [ nihkAat ed
actuation of the gas delivery unit and being at the pﬁ%&g?seﬁ%mjlgati ng

act uat ivwpg o9boeosie substance supply unit; and 5 Figure SlpgeigitrkeEal |y
illustrates the delivery device of jgigure 46 during full actuation. Figures
2 to 5 illustrate an exhal ati on breat h-actuated nasal delivery device in

accordan with a.firs nbodi ment, of . the ept dinvention. 10 T

del i ver yclgea\’}iaitgr%g%f’?‘é%@mgnﬂ K ﬁt“fg,ﬂacoﬁifﬁ%pﬁ’ée@éo ﬁen]}‘?i’rsmﬁér F"i‘é“a%en a
nasal cauhbithpiete 49SuetE tmovaBE, SouPlid RPHIRC Bodsng 5 OHER é{!“]il‘b'@ideﬁebf ybj ect
exhales to actuate the delivery device. 15 The nosepiece 17 conprises a
gui de nenfsxible @oupling, Kich asniocdlionefor. the posititming ofthe abtletaireninin thearasgui di ng
t he 'nosepée e f'Léﬁl nt)o 2 nasal cavity of the subject, and an outlet unit 21
for deliv@rtih§' Sl55¥P%5Rce into the nasal airway of the subject. In this
enbodisnment the nosepiece 17 is a replaceable unit. 20 In this enbodi nent

the outlet unit 21 conprises a delivery channel 23 which is in fluid
comuni cdnitiin emboringdne ahtoast the tiref the deliwety thraneldd @inpriskoatibalal sédtioar ed
into and . hrough th 1sal ..ai rway of the subject on_exhal ati on _hy the
subj ect tq{ra%ed(ﬁug}f; L _ﬁeﬁ’f'llﬁ‘f‘& ngerial, &.H‘Tﬁtg%fe‘i G%O?Wna@ei%tﬁvﬂg‘s a
Subst anc @efnf s410 Bl388AhaHANRKLQE siiféfne RBBESCL - I n this enbodi ment the
nozzle 25 is diSposed in the delivery channel 23 co 25 axially with the

sane. In this enmbodi nent the nozzle 25 is configured to provide an aerosol

spra I alternative enbodinent, far the delivery of a liquid,_ the
_ nozz%{g 2@”%’&9@%"‘%&“%‘"&%@@ fip o dhs 3%\’V"éfyl el 2P dias astagerng seRblonf

i quid.  hihithhsrGRPRhEERl LRErRKOE S Th Bl | AP ¥o§ the
housi ng 15,1 here as 30 praovlll“gegk%;kf a #I?%liﬁeﬁ%ﬂa%%%\éf ﬁigl?{avg%gzﬁh%go‘%%gal | ow
for the paer,tdots)imginsértivhetooerpaad theinbrr@& nasal vdhve sfidrl nalvédwiyast thee
subj ect, wil] be described in more detail hereinbelow 12 Decenber 2005
VO 03/ Ooég‘t%ecti a preterred embodiment the delivery channel 23 has an elliptical section,
preferably an oval section.
15
In a preferred embodiment the distal end of the outlet unit 21 is configured to extend at
least about 2 cm, preferably at least about 3 cm, and more preferably from about 2 cm to

about 3 cm, into the nasal cavity of the subject.

20  The nosepiece 17 further comprises at least one expandable cuff member 27 for
expansion in the nasal cavity of the subject. In this embodiment the at least one cuff

member 27 comprises an inflatable member.

| In this embodiment the at least one cuff member 27 is in fluid communication with the
25  delivery channel 23, whereby the air flow generated by the subject on exhalation
through the mouthpicce 19 acts to inflate the at least one cuff member 27. In an
alternative embodiment the delivery device could include a sepérate pump unit for
-- mflating the at least one cuff member 27 subsequent to fitting of the nosepiece 17, and
in a preferred embodiment subsequent to, preferably in response to, exhalation through

30 the mouthpiece 19. B




PCT/ 1B02103034 In an alternati ve enbodi nent the outlet unit 21 could be

. fixed to the housing 15, and the nouthpiece 19 inste pled to
‘the housing 15, here as provided by a flexible coupl ?ﬂzgﬁgés/u"%#zw o allow
for. thev@essdos@ni ng of the outlet unit 21 in the nasal p5aMhidseaf the
subject. 5 In this enbodinent at legst the tip of the delivery channel 23
conprises a tubular section of a flexible, preferably resilient, naterial.

In a pref di t the ter sem -sof t plastlcs materlal
such as S?IFI coﬁ@ggﬁglggfﬁl ﬂﬁ?ﬁﬁ “@Wb‘ﬁ%eﬁ%t‘s%?“?fg’é@e picanher ghigh ishe

del i very aifaestein dBalafion By bRARE) eeg RGOt WL EBdRRON of Raliife dhfft &l end
t hereof. The delivery channel In having a narrow ng taper, acts, on

i nsert i onmemberkpeenid bhelﬂmdr@/vhﬂawpwvalﬁ(/bemg ldchied im del cograsti oyitiof. t he

subject. In a preferred enbodi nent the delivery channel 23 has an
elliptical section, preferably an oval section. 15 Ina preferred

enbodi3srenty #ie eﬂib%ﬂﬁﬁerﬁ rtﬁc Chft 16438 ond tdufit niéﬂibter 23 é&n&&%@g OHESHle! Balfe é%lend at

| east about 2 cmbggre erably at | east about nore preferably from
about 2 celement whislhis iafleted by theqzentratiornefd pzemrdmthé détherysehanes 23, *@h The

7.1 h | t bl ff nb 27 f
expans ontiEtgofet AESafir FRRGHES 23 HeREtes i flece leatenoh WPs e Som heqeLtas o
| east onecigihél 23TERDRE RGP Eﬁlﬁ&ﬁnﬁﬁt el tnalk q?ziﬂs Hgéa Euff bt 97 is

embodi nent the at |east one cuff menber 27 is in communi cation with
the 25 dalfletedrly @lsamm@:b &P mertbbyﬁ. tdest ane chffanergbsiel Atadld ublite bs ubj ect
on exha thr u e 19 acts to inflate the at |east one
cuffxlt{?e (iﬁfpa%fl tﬁ &qu ﬁ\?éﬁ%@ﬁ%‘éﬁﬁ‘ﬂs@ﬁﬁamﬁéu’@élmﬂery devi ce coul d
include a separate punp unit for inflating the at |east one cuff nmenber 27
subsequent to fitting of the nosepiece 17, and in a preferred enbodi nent
subsequern qn@ ;enphodingerd tthey afi Inast emp onf endnther @F kbl doRiprisB RO gilient Hhlbhe
nout hpi ec ]h ff n&)

€ ement which is inflated by the oeneratlon of a pressure in the delivery channel 23, with
the at least one cuff member 27 returning to the original, deflated configuration on the

15  release of pressure from the delivery channel 23.

* In another embodiment the at least one cuff member 27 could comprise an inflatable
sponge element, in one embodiment a foam element having an encapsulating sealing
layer, which can be compressed, in this embodiment by evacuation, to adopt a compact

20  configuration to allow for insertion into a nasal cavity of the subject and inflated, in this
embodiment by breaking the vacuum, to allow for the introduction of a gas into the
porous structure of the sponge element. In one embodiment such a cuff member 27
could be in selective fluid communication with the atmosphere. In another embodiment

~such a cuff member 27 could be in selective fluid communication with the delivery

25  channel 23; whereby the pressure developed in the delivery channel 23 would assist in

. .the inflation of the cuff member 27. In the alternative embodiment which includes a
separate purp unit, the pump unit could be employed to assist in inflating such a cuff
member 27 and in deflating the cuff member 27 by the evacuation of gas therefrom. In

-one embodiment the inflation could be triggered on exhalation by the subject. In

..30 another embodiment the inflation could be triggered on the nosepiede 17 being located

in the correct position in the nasal cavity of the subject.




WO 031000310 13 PCT1I BO2103034 In this enbodiment the at | east one cuff
- menber 27 is an inflatable nmenber which is inflated op?cﬁxhal at Iﬁﬁ@ by the
‘subject. In an alternative enbodi nent the at |east one PeemBRl ey 27

coul d Bgelehhsdied on the nosepiece 17 being located in ppeERdsR&t
position. 5 In this enbodi ment the gt | east one cuff nenber 27 conprises a

- flexible balloon elenent which is inflated by the generation of a pressure
.the at l.east ope cuff nenber 27 deflating

in the delive chann 23 i.t.h _

on the r 3@% L@yastr‘marcegé*ﬂ?r@bﬁff%dﬁ fliseosgd b grapyier wRiAmef thoguiletimityd such

al ter nat ijeyf, LAENL e 241 Lafl ated
by a separate urrplaﬁ’ni 'Ee],lgﬁté‘ﬁe af[n!ﬂ e‘géél% bﬁﬁghﬁ??zﬁg{ﬁgﬁ%ﬁ%&u?@%ﬁa ly be
10 def | atong duff toembew 2Zumt being ekpadsbit hpoefdes foruthengrphitsors affthddtampowni t . | n
one enbodi nent, the at | east, ong cuf f. menber 27 could conprise a resilient

bal | oon Fa¥alye oftheppseleayity phihe quitjoct; he sgalimgrafithoposspiege bf xthamasaln t he
del i \ ; - i at | e fo. ing to th
ori g1 oal Uy P Sabjodt bl b B5Rboih £ pasthifilaf e dflERBE o e (LM 28 | D 1€

del i very inkHsnmeil ca8ity bfihasabjbetr enbodi nent the at | east one cuff menber 27

could conprise an inflatable sponge elenent, in one enbodi nent a foam
el erent havi ng an encapsul ating sealing |ayer, which can be conpressed, in

e ement ha ) U i ion 4o all
For i neert s kP AHEL Bee bib BHP Blenbel BTRAR RS FARAP Rl Buli? ™

enbodi nemtenfher BF esikicings lobfted abautihe dwtled ¥ 1fsath bh € povidd!sdal Bevekna gas
into the porous structure of the sponge elenment. In one enbodi ment such a
cuf f 1rendsr dedwery: ghanneh a3 andsthedanerywall |ofi the agpshaavitataf dhe wbject wben

at m)spheriﬁ} 1 another enbodi nent such a cuff menber 27 could be in. -
sel ective Ui d communication with the deli very 25 channel 23, whereby the
pressure devel oped in the delivery channel 23 would assist in the
.inflation of the cuff nmenmber 27. In the alternative enbodi nent which

i ncl udes Inan sligaatiteenhodpneniithe attenst paeprifimiembentl coudé cemptisyepluraityssi st

in inflatj . 27 .and indefl ati h ff 27 b
e ovac BLprs Rdbe 2" i BRGRE fifviRER <o 1EBteRuhe Sobey Rl Bh ok ui o oo
tri guer echedfing vl G¥th@fadal cAvite oF Wi @Bfect When inflated.

The delivery. device further comprises a substance supply unit 29 for delivering metered
doses of é substance, in this embodiment an aerosol canister for de!iv;aring metered
volumes of a propellant, preferably a hydrofluorcalkane (HFA) propellant or the like,
20  containing medicament, either as a suspension or solution, whick is fluidly connected to
| the nozzle 25 to deliver substance from the nosepiece 17, in this embodiment as an

aerosol spray.

In this embodiment the substance supply unit 29 is a multi-dese unit for delivering a
25 - plurality of metered doses of substance. In another embodiment the substance supply

unit 29 could be a single-dose unit for delivering a single metered dose of substance.

The substance supply unit 29 is pre-primeable, in this embodiment by loading a resilient

 element, and includes a breath-actuated release mechanism 31 which, when triggered,

30 | releases the resilient element and actuates the substance supply'_l_iﬁit 29 1o deliver a
- metered dose of a substance through tﬁe nozzle 25. - |




30 anot her enbodinment the inflation could be triggered on the nosepiece 17
being located in the correct position in the nasal caﬁ' {Jé ofbt:}gogubj ect.
12 Decenber 2005 WO 03/000310 PCT/1B02/03034 14 The a = d o] uf f
menber i ,sposed to an outer surface of the outlet i uch as on
expansiﬁqés?ogwelﬁgage the inner wall é)f t he nasal cavi ty%ﬂ“ﬁ’ﬂé&gﬁ‘bj ect. The
at least one cuff nenber 27, in being expandabl e, provides for the

expansi on_of . the narrow_ nasal valve of the nasal cavity of the subject,

“the seal i Wgthéy embedimsseiedsiggarmechaniye Ahdntodigyted; toycapbe attuatiombplethe, and

t he positign i Etdocul ar di.recti on . of -t he let, unit..21 in the
nasal c avélu'(t%?/f a@% ﬁq@l su tjie?g " Sﬁnﬁ}aﬁﬁp 3 f & RESsierRing : flny lgfé%rggglg H’c?n% Ligers

nmenber 27claangrdises a single annular cuff nmenber 27 which is | ocated about
the outlet unit 21 such as to provide a seal between 10 the delivery
channel 23 and the inner wall of the nasal cavity of the subject when

i nfl ateed. | .nat J enbodi nent _t at.,Least.one, cuf f nmenber 27

coul d sgo rr%l r@g@@g&%ﬁﬁ&ﬁﬁ%ﬁ t}flg UIRESE W&%%gfg oyd bRAPREETEY B Soure I RHge o
seat bet vefethe tshbstaledei supply whermeh gderdfiéh of B prliRidriiely Medrdfvithhiemrasal
cavity of _the subject en inflated. The delivery device further conprises
“a subst arfeliveiymbpgnaldBt 29 for delivering netered doses of a substance, in
this enbodi mrent an aerosol canister for delivering nmetered volunes of a
propel l ant, preferably a hydrofl uoroal kane (HFA) propellant or the like, 20
cont ai ni g aeflitha@membodigichhehe aﬁdg r SHEMRASEIOD] WoukPbHl éfguiddl £ chigsefl | Ui dl'y
connected to  the nozzle 25 to deliver substance fromthe nosepiece 17, in
t hi's W@nbdghuatiae ohthegnbstanoe sypply spit &P on genetatien efibittuir wee of & peedsishminedce

supply unit 29 s a hultisdose it delivering.a . 25 plurali.ty_of
net er ed %ﬂs%gatgf élg(ﬂﬁ'?g?%‘ﬁc%e.qwfeﬁ’ gﬁ@f‘ﬁfe% e%Bd?‘?r‘Leﬁ‘?rﬂ‘t‘%eé! ELPSg’t‘Sn‘@é}“Qu%‘ﬁl y unit
29 coul d efvéryshaglez3lose unit for delivering a single netered dose of

subst ance. The substance supply unit 29 is pre-prineable, in this
enbodi ment by. loading a resilient elenent, and includes a breath-actuated

rel case qg%ﬁ]%ﬂler%g%i\?’clmﬁ@éd?rgént%g Qubtan%é’ (sa&p%%’r unit 29 could comprise a mechanical
15  delivery pump, in particular a liquid delivery pump or a powder delivery pump, which

“delivers metered doses of a substance on actuation thereof,

In another alternative embodiment the substance supply unit 29 could comprise a dry
powder delivery unit which delivers metered doses of a substance, as a dry powder, on

- 20 actuation thereof.

In yet another alternative embodiment the substance supply unit 29 could comprise a
nebulizer which delivers metered doses of a subsfance, as an aerosol spray, on actuation
_ thereof.
25
Operation of the delivery device will now be described hereinbelow with reference to

Figures 3 to 5 of the accompanying drawings.

_ Referring to Figure 3, the nosepiece 17 is first inserted into one of the nasal cavities ofa
|  30‘ subject until the guide member 20 abuts the nares of the nostril, at which point the distal
' end of the outlet unit 21 extends about 2 cm into the nasal cavity of the subject, and the

-mouthpiece 19 is gripped in the lips of the subject.




30 releases the resilient elenent and actuates the substance supply unit 29

to deliver a netered dose of a substance through the zl e 25
Decenber 2005 WO 03/ 000310 PCTI|B02/ 03034 15 In this ﬂ‘ﬁé%%ﬂ"ﬁ%"ﬁ?o&%e

triggenvoesb@sicsm 31 i s configured to cause actuation OEC’r&ﬁozltﬁbkEStance
supply unit 29 on generation of a pgedeterm ned flow rate through the

delivery channel 23. 5 In another enbodi ment the trigger nechanism 31
could be configured to cause-actuation of the substance supply unit 29 on
generation of a predeterm ned pressure within the delivery channel 23. In

a furtherT boTRHEn bdpens! ol SHSE tﬁ%ﬁﬁl@ﬂe@ﬁbﬂgﬁ@é’h% v@ﬁcﬁ%%ﬁ%n?&t& f cause

10 actuation of the substance supply unit 29 on generation o er one of

a predet eslaseiba oropharynged vehimo of thetsubjediedridvdnive aheinflot tRfbugh the delivery

pr edet er m ssure withi he ..delivery channpel,L 23. In an alternative
enbodi rreﬁhqﬁ‘ﬁ%%sﬁﬂi #é?n%‘iﬁei J‘BEI%} it ﬁlfga”é PaPassRgrinioeths orschagnli eaxity, 15

del i very auiigl thd'poaédidiCiihilin dfthe hhasht d8)i deljivery
punp, which del i_\I;e_r_s met ered doses of %gbégﬁﬁé%{%ﬁ’gg%gﬁﬁ%g’ﬁ%g%% %%vgy’eof. In
anot her dhetsby achicuingnd déidirestioneh eirsfids tthrengh st playal Uitivway2 8f € khjenpr i se

adry p et _deljvery .unit ich_delivers tered doses of a substance, as
a dry po latigh th]f’ﬁg thempy H‘e‘f%ﬁ%ﬁ? fo fﬁ’eﬁta RIgEUFRein the deliveny fhagnel

embodi Mem3, tiifcls p&%&@e%ts%%h%te%ﬁé bt FedsCOY &;ﬁ%%qe%%ﬂ Agelgﬁéﬁggq%;%“ﬂgg“

delivers netered doses of a substance, as an aerosol  spray,
ther eof J8g@pds thteiexpawsfiort dittheled least bye el nzenbeal DT 2010 BGadle S iRadalve
hereiﬁbeLo wth referenc Figures 3 to 5 of the acconpanyi ng draw ngs.

Ref etPi ngd® ths 1#8s 1%, segy ehglé\ée&' ghanngt23 to the inper wall of thainaspheaitgrandof t he
198 Y Bl S ByO4 APoll Sh  L
from Figure 4, the outlet unit 21 is forced to adopt the required position by the at least
one cuff member 27, in this embodiment as accommodated by flexing of the outlet unit
21.
15
In this embodiment, when the flow rate developed through the delivery channel 23
reaches a predetermined value, the release mechanism 31 is triggered to actuate the
substance supply unit 29 to deliver a metered dose of a substance to the nozzle 25 and
into the nasal cavity of the subject. In the alternative embodiment the release
- 20  mechanism 31 could be triggered on the generation of a predetermined pressure in the

delivery channel 23.

Following exhalation, the pressure in the-delivery channel 23 decreases and the at least
one cuff member 27 deflates, as illustrated in Figure 5, at which point the mouthpiece

25 19 isreleased and the nosepiece 17 withdrawn from the nasal cavity of the subject.

In one embodiment, where the delivery device is a single-dose device, the device can be

discarded.

30 In another embodiment, where the delivery device is a- multi-dose device, the device is

ready for further use follqwi’ng priming of the substance supply unit 29. In a preferred




. out of the%oﬁ@e%a

end of the outlet unit 21 extends. about 2 cminto the nasal cavity of the

subject, and the nouthpiece 19 is gripped in the |lips hect.. 12
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exhal e o @srgdazighe nout hpi ece 19, which exhal ati on acts, t he
oropharyngeal velum of the subject gpd drive an air rovSvP(tt"r?ngg)a%‘ssfhe

delivery channel 23 of the outlet unit 21, with the air flow passing into
t he one nas I cavité, 5 round.thﬁ post?rior margi n of the nasal septum and
ipre g Posppiece 21y pplagenbleihe gosenitce di7y asatbeomnlaced r 11 ow
through t Reit@sék nddchi@y 19f the subject. Exhalation through the nouthpiece
19 acts to develop a pressure in the delivery channel 23, which pressure
acts to inflate the at | east one cuff nenber 27. As illustrated in Figure

4, the expansion of the at |east e.cuff menber 27 acts to expand the
nasal val.{r}k’fl(eguf‘f)s i%n%f g 1ﬁ3§%"3 @&v?&?a%lbrqaﬁbaﬂ'éﬁtﬂ/éwﬂlcﬂdﬁm Bicg oint he

i nner s\l lac@fdind8 wikSAdecSRVedibodif on%eSﬁrE%eﬂpiﬁgQr\%iq utlet unit 21 in

relation to the nasal cavity of the subjec be noted from Figure
4, the outlet unit 21 is forced to adopt the required position by the at
| east ongycuff. nmenper 27, in this enbodi nent as accommodated by fl exing of
the outl eﬁhﬁtﬁ"{“’%%ﬁelq thig; anbadisentis ey sipdlar tonéhe ddiveradevideobiisped

t hrough t higyvdedekMmfier fleEBldid s..a prede i ned val ue, ..t he rel ease
mechani sm 31 i s triegger ed tolag?%gﬁ(g t blna%@%rsﬁa&r@{edn%&Va'ﬁ'ncﬁphﬁgmflo

del i ver aohdeseriptibrdosty thé diffesertvst auilt &e esciided fOAhE wish ARE refbRhQ .«%%ﬂ% nasal
cavi t b of ,t he §UbijECt' In the alternative enbodi ment the rel ease

mechalll snfi1E0RE0g iERars | ggered on the generation of a predeternined
pressure in the delivery channel 23. Follow ng exhal ation, the pressure in
the -delivery channel 23 decreases and the at |east one cuff nmenber 27

def | at es, Thesdélivens tevicedf s Binbodienent differsiofNtbaObA thet D vERBSPEE SRt 25 19

is rel easedb id t he ﬁ}ﬁ-ﬁepi ece_ 17 withdrawmn fromthe nasal cavity of the
embodiment m er comprising an oral exhalation breath-actuatable gas supply unit

subj ect.
J 33 for delivering a gas flow through the delivery channel 23 of the outlet umit 21 in
15 response to exhalation by a subject, and in that the mouthpiece 19 is in fluid
-commugication with the gas supply unit 33 and not the delivery channel 23 of the outlet
unit 21, whereby a gas flow is delivered to the delivery channel 23 of the outlet unit 21,

..and hence the nasal airway of the subject, in response to exhalation through the
mouthpiece 19.
20 |
Operation of the delivery device is the same as for the above-described first
embodiment, with a gas flow being delivered to the delivery channel 23 of the outlet
" unit 21 in response to exhalation through the mouthpiece 19.

- 25 Figures 10 to 13 illustrate an exhalation breath-actuated nasal delivery deviece in

accordance with a third embodiment of the present invention.

The delivery device of this embodiment is very similar to the delivery device of the

~ above-described first embodiment, and thus, in order to avoid unnecessary duplication

30 of description, only the differences will be described in detail, with Iike reference signs
designating like parts. '




I n one enbodi nent, where the delivery device is a single-dose device, the
devi ce can be discarded. .30 In another- enbodi nent, i very
device. is a nulti-dose device, the device is ready for §E&¥ﬂﬂﬁ295é

f ol | o wey @fobssg of the substance supply unit 29. Tn a per@igsbRes 12
Decenber 2005 WO 03/ 000310 17 PCTI | BP2103034 enbodi nent, where the

nosepi ece 17 is repl aceable, the nosepiece 17 can be replaced wth a new

i 17 6 il h th-act yat ed |
Coi i very T sieRi6Ee ok fhif smbudtiien il a6iiBah bb B v e g e S ent
i nventi orbmwmn&ﬁl dnle i1 theete GRs&Hiedei 7ScopiiRgs ANralitg of SoVthil dlbRimER t he

delivery device of the above-described first enbodi nent, and thus, in

order to twpeinflawhle cuffsmembers G7acaTh. oAbisofratgementpef aiff memibers Bda, 27b

Gesi gnat bIEE Ble SAESH kB Rembes 7o i s picet! Sidor bl sty TSLRRESS f r om
that gof tiherahoueadaengiet Bed21 idheh SRRAMCFERMsal fhl@él{rm@fnagaﬂfsa{zsfbﬁﬂlean oral

.exhal ati on breat h-act uat abl e gas suppl y unit 33 for delivering a gas

t hrough tsubjediel i very channel 23 of the outlet unit 21 in 15 response to
exhal ation by a subject, and in that the nouthpiece. 19 is in fluid

comuni cation with the gas supply unit 33 and not the delivery channel

of the 0@3}56@&10:!%%" el deliey e¥ic® 4PShd | Qe S5 IRk HRY ss'o&eodés&%éae'f%&ery
channel of the outlet unit 21, and hence the nasal airway of t

subj ect, embodaspnse to exhalatlon t hrough the nouthpiece 19. 20 Operation
of tgﬁ delivery device is the sane as for the above-described first
enbodiment, with a gas flow being delivered to the delivery channel 23 of
the outl ®eutinitl @l 16MILERENGE kRNAIINAbRIPI A 10l | A 98 19 25
Figures 107 to 13 illustrate an ex ation breath actuated nasal delivery
devi ce i raccordance with a fourth embodiment of the present invention.

The delivery device comprises a housing 35, a nosepiece 37 for fitting in a nasal cavity
15 of a subject, and a mouthpiece 39 through which the subject exhales to actuate the

delivery device.

The nosepiece 37 comprises a guide member 40, in this embodiment a frusto-conical
element, for guiding the nosepiece 37 into the nasal cavity of the subject, and an outlet
20 unit 41 for delivering substance into the nasal airway of the subject. In this embodiment

the nosepiece 37 is a replaceable unit.

In this embodiment the outlet unit 41 comprises a delivery channel 43 which is in fluid

connnunicatiop with the mouthpiece 39 such that an air flow is delivered info and

25 . through the nasal airway of the subject on exhalation by the subject through the

mouthpiece 39, and a nozzle 45 for delivering substance into the nasal cavity of ﬁe

subject. In this embodiment the nozzle 45 is disposed in the delivery channel 43 co-

axially with the same. In this embodiment the nozzle 45 is configured to providé an

, _aerosol spray. In an alternative embodiment, for the delivery of a liquid, the nozzle 45
o 30 could be configured to deliver a liquid jet as a column of liquid. o




accordance with a third embodi nent of the present invention. The delivery
device of this enbodinent is very simlar to the deliv i t he
above-described first enbodi ment, and thus, in order t?%%(%l eﬁg%(ﬁe%essary

dupl i caty 3 f description, only the differences will be described in
det ai | ,W?%"“S"f’ge reference signs designating Iike par tRETIBR2/BB b nber 2005

WO 03/ 000310 PCT/ B02/ 03034 18 The'del i very device of this enbodi nent

differs fromthat of the above-described first enbodinment only in that the
nosepi ecethizenpodisest x lqaktuthatip by thefdelivery tchinmeb dd ostnpiivet a tibWar seetdrat abl e
cuf f m&*rrbefr%;][%?ﬁb;’]ﬁf 27 This ., rrangerr,ent of cuff nmenbers 27a, 27b _enabl es
the di st aPhddE=o8:Pr rresthent materol 1p 4 pietpred embodiment dhe watesiglis 2
facilitat ggnisdSigdtics Aheat th&, Aliti&he WibHer 21 through the narrow nasal

val ve in the ngggll ca\Qlflﬁty o’fs' ?ﬁe éﬁ%ﬁeg{é&%ﬁﬂ'@er ation of the delivery device

I's the sane as for the above-described first enbodinment. 10 Figures 14 to
16 illustrate an exhal atjion breat h-actuated nasal delivery device in

accor ncgl %‘H frkodigent gt gﬁ%‘o@‘? r?é’n?tagﬁe delery, eheapel 43 basne itansring hectiyt i very
devi ce COWR{dhSRSrosIOUS & | pftimg .in a nasal cavity
15 of a subject, 0arsld a nout s%délgeg Qe@ﬁﬁe%ﬁ‘é%;ﬁk%%%éhggﬁ? %?mérxﬁ’%ges to
act uat e ttaper, detsi varigsedion, de expirel thesepiosc aasdl valosITithe sl gavite ofrader 40,

in this enmbodi ment a firxstq-conical _element, for quiding the nosepiece 37
into the ﬁg’é“eﬂt-wi‘é\?i Ef#“’eifrb‘étqqg”é%?%é{l‘? dgliypry shemel 43 %@e apflliptigal sestion,
deliveri fRL aNGEa1isBint Ne nasal airway of the subject. In this

enbodi me%e theﬁnosepisg%:e%? Is a replaceable unit. In this enbodi nent the

out| etd unit 41 conprises a delivery channel 43 which is in fluid

conmmuni cat i on %Nlta ta)gje pout hpi ece 39 such that an air flowis delivered
into and ‘25 Prefegieg gmbodient thequtlst yrigdl syconfiguied sy exlendnl lesshabauti2amby t he

subj eqt LRERRMy LiVGast about 3 cm, and more preferably from about 2 cm to about 3 cm, into
the nasal cavity of the subject.

15 . The nosepiece 37 further comprises at least one cuff member 47 for fitting in the nasal
cavity of the subject. In this embodiment the atf least one cuff member 47 is a resilient
member which is deformable to allow for insertion into the nasal cavity of the subject

.. and, on insertion, expansion to adopt the required position in the nasal cavity, in which
position the outlet unit 41 is correctly positioned. When sc; positioned, the at least one

20 cuff member 47 provides for the expansion of the narrow nasal valve in the nasal cavity,
the sealing of the outlet unit 41 in the nasal cavity, and the positioning, in particﬁlar the
direction, of the outlet unit 41 in the nasal cavity of the subject. In this embodiment the
at least one cuff member 47 comprises a sponge member, here a foam member, In an
alternative embodiment the at least one cuff member 47 could comprise a gel-filled

- 25 member, such as a silicone-filled member.

- . 'In this embodiment the at least one cuff men:ll')‘er 47 is configured such that, when

~ inserted in the nasal cavity, the outlet unit 41 is directed at a lower region of the ﬁasal
~cavity of the subject. In preferred embodiments the af least one cuff member 47 can be

30 - configured to direct the outlet unit 41 at any region of the infeﬁor meatus and the
inferior region of fthe middle meatus, whereby substance can be targeted in part_icuiar at




nmout hpi ece 39, and a nozzle 45 for delivering substance into the nasal
cavity of the subject. In this enbodi nent the nozzle1§§)c %IS d |n t he
delivery channel 43 co- axially with the sane. In thi ol

nozzl e figured to provide an aerosol. spray. rnatlve
enbodlééﬁ l"'ia?ogi'){pthe delivery of a Q qui d, the nozzle 45£B§@&M@8E

- configured to deliver a liquid jet 'as a colum of liquid. 12 Decenber 2005
WD 03/ 000310 19 PCT/1B02/03034 In this enbodinment at |east the tip of the
del i very thhinferior npgalcosngha, ged the adgpeids pnd dahel estia igftheysypeger peion of Bker abl y
resilient Faterlal In-a preferred enbodiment the material is a sem-soft
pl astics R& such as silicone rubber. 5 In this enbodi nent at | east
the tip of the delivery channel 43 has a tapering section which narrows to
the distal end thereof. The delivery channel 43, in having a narrow ng

taper, adtegionsrinitheoasel airway adjacapa e tﬂlﬁ@lqiian‘?m lsthe infgrigeregion plethgas aI

Cov LY OlmiaR SO Bt e s S R B B Bhich Biyied it et SERARC 03
enbodi meflow Rejspitck therbifidughil w&h@ﬁﬁﬂnguia@ﬂ tp@ar}eésls%ﬂﬁ dte d4B&ty abaith 2 cm

preferably at |east about 3 cm and nore preferably from about” 2 cmto
about 3 dbat thevdeliverddesuhstaade floavs algnpthetiloor sfithicawsal caGtyT mathitbe egsibdlat37

further i se | east uf f. 7for fitting in the nasal
cavity o&ﬁﬁnﬁ@é‘ﬂ @%etgno ‘r‘?a‘fl?w{ﬂ'? é ﬁﬁ?i':emﬁ?hl W2 | east one cuff nenber 47
Is a resilient rrenber whi ch is deformable to allow for insertion into the

nasal cavity of the subject and, on insertion, expansion to adopt the
requil® ed Ip&ss enbodiment the ahkesst] oma:ufﬁly¢mb¢r %hciludeqméev‘ast ore Iohe Séuhdret unij t

41 t d. th t 20 ff
rreniIJZr CZ%ﬂ%f%{ﬁﬁae‘i gty %%%ﬁeéjisﬁ gz'fssl OnEX ﬁ“aq' Fﬁ%e?@sﬁﬂe il Q}’g eﬁ laﬁgunasal
cavity, Egﬁ' 1858h 0P ehedf él Qﬁw%f* tﬁE sttbdt, thi af Radt Qﬁc R34 LAMb o/ forédget e

posi tioni I 'h partlcu direction, of the outlet unft 41 in the
nasal cadeliyered flometcs fd:l]oaca.ﬂdvm pathi éefmvﬂdm theninfarioe meatus and the inferior

region of the middle meatus. The achievement of such a flow path, allied with an

15 optimization of the particle size distribution, provides that a much larger fraction of
substance can be delivered to sites in the inferior meatus and the inferior region of the

middle meatus.

 In this embodiment the at least one cuff member 47 compi‘ises a single annular cuff
20  member 47 which is disposed about the outlet unit 41.

In an alternative embodiment the at least one cuff member 47 could comprise a plurality

of cuff members 47 which are disposed about the outlet unit 41.

25  The delivery device further comprises a substance supply unit 49 for delivering metered
doses of a substance, in this emﬁod‘iment an aerosel canister for delivering metered
volumes of a propellant, preferably a hydroﬂuoroalkane (HFA) propellant or the like,
containing medicament, either as a suspension or solution, which is fluidly connected to
the nozzle 45 to deliver substance from the nosepiece 37, in-this embodiment as an

30 aerosol spray.




at | east one cuff nenber 47 conprises a sponge nenber, here a foam nenber.
In an alternative, enbodi nent the at |east one cuff er AL? g@@d
conprise a gel-MIlled 25. nenber, such as a silicone-fi Y% . In
this enbodi mrent the at | east one cuff menber 47 is configured such that,
when i NERPVEI0n the nasal cavity, the outlet unit 41 iBECTHBOYBEYH at a

| oner region of the nasal cavity of!t he subject. In preferred enbodi nents
the at |east one cuff nmenber 47 can be .30 configured to direct the outl et
unit 41 afn gy embgdiorendihet substandeenipply nEad9gs angultitidse nnftebi delivesigan of
the mddle né?t%\}é? wher eby s bs%ance can be target_ed in particular at 1 2
Decenmber P8B osiged ge SF‘%‘ PEbaiasceo dpamother ombediment ther substapresaproncha,
and the adgAay doudBd o HhR-a0RInk PR er REhbR m&6E WsPdr dhbfan BP! PhArYNX.
Regi ons in the nasal al y adjacent the Tnfefrror neatus an e inferior

region of the mddle nmeatus represent the regions in the nasal airway
whi ch proyjde the path of |east flow resistance therethrough . Wth

d . . | ST, ) b

exi stihg HAEsYsEnrasnplisyidd Isae-pemeablerip this embediment by lqadingraiesiliente d
subst ance cTaTc e L.oar sal .cavi t i-1.0 the resul t that
t he substg%%gﬂgggg noﬁkggg%ﬁggﬁgﬂgggﬁgkﬁga%?d¥ﬁgm%ébéﬁ&% Pff%1¥§g?ﬁéﬁhis
enbodi mentel¢dses thic desitisht elameniufnid aEdiey thd7subBahcdappd uhRapt toAdivephe 54,
here a single | obe_54, which is configured such as to extend into, and

t her eby oH@g? ose gha sybsteee tagnghthe pofalkedhasal cavity of the subject, the
at | east one | obe 54 acting to force the delivered flowto follow a flow
path defined by the inferior neatus and the inferior region of the mddle

meat UK} Thethdcmbsdinent thef trigti@hmaciahw PRiNcorEgui«@dioWdube aRtudor0Bt iHdi zat i on
of the particle size distribution, provides that a nuch |arger fraction of

subst anceSUsHNseSugBLY War4dn grneratien of apredeteimined ow mtsattuosghtie defigerynf er i or
regi-on ofdgﬂﬁﬂ4 iddle neatus. In this enbodinent the at | east one cuff
menber 47 conprises a single annular cuff 20 nenber 47 which is disposed
about the outlet unit 41. In an alternative enbodi nent the at | east one

cuff menmber 47 could conprise a plurality
another embodiment the trigger mechanism 51 could be configured to cause actuation

15 of the substance supply unit 49 on generation of a predetermined pressure within the

- -delivery channel 43.

In a further embodiment the trigger mechanism 51 could be configured to cause
actuation of the substance supply unit 49 on generation of either one of a predetermined

20 flow rate through the delivery channel 43 or a predetermiried: pressure within the
delivery channel 43. ‘

In an alternative embodiment the substance supply unit 49 could comprise a mechanical
delivery pump, in particular a liquid delivery pump or a powder delivery pump, which

25  delivers metered doses of a substance on actuation thereof.

In another alternative embodiment the substance supply unit 49 could comprise a dry
powder delivery unit which delivers metered doses of a substance, as a dry powder, on
~ actvation thereof. |
.30




of cuff nenbers 47 whi ch are di sposed about the outlet unit 41. 25 The
. delivery device further conprises a substance supply j & 49 fo l'ivering
nmetered doses of a substance, in this enbodi nent an ;g%éﬁﬁﬁm9?5%9@fer for
del i verwo@ssses ed vol umes of a propellant, preferably pahugh@bigor oal kane
(HFA) propellant or the like, contgining nedicanent, either as a
suspension or solution, which is fluidly connected to the nozzle 45 to
del i ver substance from the nosepiece 37, in .this enpodinent as an 30
aer osol i’bryg anofBer glicmalixe 3538’8 tg@ %’_@@Tﬁ? Q‘P@tﬂqfﬁ%z%%ﬁampﬁw Ris
. embodi MeliiobhifiRr SMRBIGRGErs SRRk btk of 8 Jubtaribe B del siBRP 3t Lorl ddfualiBhi ver N
a plurality of netered doses of substance. |I'n another en dinen e
subst ancéhereqfpl y unit 49 could be a single-dose unit for delivering a
single nmetered dose of substance. 5 The substance supply unit 49 is
pre-prineable, in this enbodinent by |loading a resilient elenent, and
| ncl ugles GhebiRAldr (S UL &Y dbke MR HIRCOARLRAbAE niRhBlon Q8 LELRET 6
rel eases the resilient el'enent and actuates the substance Supply unrt 49 to
del i ver &igurest ¥ ad dosfdhoiccanpabrhgdmevindst ough t he nozzle 45. 10 In this
enbodi nent the trigger nechanism 51 is configured to cause actuation of the
subst ance supply unit 49 on generation of a predetermned flow rate through
the del | veffring RARRGEe 153 thd RoRPRLST iSARPHILRIN 1 998L, fEchapigm 51
coul d be confﬁ%uregﬁf% dause a tua??bn .%% .:Jp%hgﬁg&%ggﬁbaﬁ%%ggﬂ%%ly uni t
49 on gematikthe gnidomantpr ddebersthaadepofihs uostrilyiat Which pant e ldisvgrend Grannel

gr eq?odinent the trigger nmechanism 51 could be configured to

43. furt
causL'(51 g&euué‘ftié I8 } gEteads abaiH o cav R yhe Apsal #9vigy ofche subicetn aod et her
one of am%hg%%cg@@igggpp\%gti%:ﬂ%vy%lﬁgjtfﬁaﬂgﬁ:h&%gh the delivery channel 43 or a

-predetermn pressu ery channel 43. In an alternative
enbodi nent the substance supply unit 49 could conprise a nmechani cal

L

The subject then begins to exhale through the mouthpiece 39, which exhalation acts to
close the oropharyngeal velum of the subject and drive an air flow through the delivery
15  channel 43 of the outlet unit 41, with the air flow passing into the one nasal cavity,
around the posterior margin of the nasal septum and out of the other nasal cavity, "
thereby achieving a bi-directional air flow through the nasal airway of the subject.

- In this embodiment, when the flow rate developed through the delivery channel 43
20  reaches a predetermined value, the release mechanism 51 is friggered o actuate the
substance supply unit 49 to deliver a metered dose of a substance to the nozzle 45 and
into the nasal cavity of the subject. In the alternative embodiment the release
mechanism 51 could be triggered on the generation of a predetermined pressure in the
delivery channel 43.
25
Following exhalation, the mouthpiece 39 is released and the nosepiece 37 withdrawn

from the nasal cavity of the subject.

~ In one embodiment, where the delivery device is a single-dose device, the device can be
30 discarded.




delivery punp, in particular a liquid delivery punp or a powder delivery
punp, which 25 delivers netered doses of a substance act yat i t her eof .
In anot her alternative enbodi ment the substance supply \Rag r%@@ﬁd

conpri say@ oslingzgpowder delivery unit which delivers mate@g rdq{ofgeo% of a
substance, as a dry powder, on actyation thereof 30 12 BiEi%5005 wo
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end of 10{H#& WYt PSEPIEFR 17-41 ext ends about 2 cminto the nasal cavity of
the subject, and the nouthpiece 39 is gripped in the |lips of the subject.
The subj ect then begins to exhal e through the nouthpiece 39, which
exhal at i oFiguotss1? do 19 dlestiatee anr exphREYH GRadth ¥ehbRY Ofashih @e ey ahicang dri ve
an air flow through the delivery 15 channel 43 of the outlet” unit 41, with
the air f?‘iﬁﬂf%ﬁ%fs\%ﬁbai mphpdingery of theaireseatinventionar ound t he post eri or
margi n of the nasal septum and out of the other nasal cavity, thereby
achieving a bi-directional air flow through the nasal airway of the
subj ect. The tHiveredibdcs oEiis chedinidae if va |&?ﬁ@ﬂﬁ e
delivery ghannel 43 20 reaches a. predetgr%ﬁggrd%sglﬁue, t e‘lj%vg#ggfséh%
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The delivery device of this embodiment differs from that of the above-described fourth
15 embodiment only in the configuration of the outlet unit 41 and the at least one cuff

member 47.

In this embodiment the at least one cuff member 47 is configured such that, when
inserted in the nasal cavity of the subject, the outlet unit 41 is directed at 2 middle region
20 of the nasal cavity of the subject. In a preferred embodiment the at least one -cuff
member 47 can be configured to direct the outlet unit 41 at any region of the middle
meatus and the inferior region of the superior meatus, whereby substance can be
targeted in particular at the middle nasal concha, the sinus infundibulum and the sinus

ostia.

25

The middle meatus is the region of the nasal cavity located under and"latéral to the
middle nasal concha, with the sinus infundibulum and the sinus ostia representing the
sites of the main pathologies in many very common diseases, such as chronic sinuéitis,
o which affects about-10 to 15 % of the population and has no FDA approved treatment,
-‘30.‘ | and nasal polyposis. The only Imown_treatment of these conditions is the application of
' drops during a rigorous and complex procedure involving severe neck extension and the

-so-called “Mecca” position. As will be appreciated, however, owing to the complicated
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above-described fourth enbodi ment, and thus, in order to avoid unnecessary
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Operation of the delivery device is the same as for the above-described fourth
embodiment.

15
Figures 20 to 22 illustrate an exhalation breath-actuated nasal delivery device in

accordance with a sixth embodiment of the present invention.

The delivery device of this embodiment is very similar 1o the delivery device of the
.20 above-described fourth embodiment, and thus, in order to avoid unnecessary duplication
of description, only the differences will be described in detail, with like reference signs

* designating like parts. |

The delivery device of this embodiment differs from that of the above-described fourth
25 embodiment only in the configuration of the outlet unit 41 and the at least one cuff

member 47.

In this embodiment the at least one cuff member 47 is configured such that, when
inserted in the nasal cavity of the subject, the outlet urit 41 is directed at a superior
30 region of the nasal cavity of the subject. In a preferred embodiment the at least one cuff

member 47 can be configured to direct the outlet unit 41 at any region of the superior




The m ddle neatus is the region of the nasal cavity |ocated under and
| ateral to the mddle nasal concha, with the sinus un di byl u d the
sinus ostia representing the sites of the nain pat hodg;[?%%emlﬁgr%% very
conmmon §i§&‘?ﬂ§)§§1 such as chronic sinusitis, which affects about 10 to 15 %
of the PSP B8N and has no FDA approved treatment, 30P&RABIASEH,
pol yposis. The only known treatnent™of these conditions is the application
of drops during a rigorous and conpl ex procedure involving severe neck
ext ensi ontB§AYSt#Nd inggriicalar @eovidestor fte tprgsting oftheAwpenidrinabal capphreaidathed,
however, 8%%%5’&9 -Oﬁ_he conplicated 12 Decenber 2005 WO 031000310 24.
PCT/ | BQ2/ arﬁ‘} of ten pai nful procedure, conpliance is very poor.
Exi sting nasal spray systens are ineffective in delivering substance to
this regign of the nasal cavity. In this enbodi nent the at |east one cuff
menber 47Thelfaden gpipnris fnsate dndhe supbder Bgion of5hé bsabloavily andtypimiiygur ed
such to..ext.end. i.nto nd t her obstruct . . respecti ve ones of the upper
and I?Smerﬂarse%% ons° & eatc?'¥el'%lC)r¥l[<'}15a g?‘%c‘gg’?/? Ty Ig‘ﬁé)’l%‘ﬁtﬁpgﬁetg,lont weresgie dhesonly 54b
acting t oreginoRhde delsi poesiBR ih|RthPer Thd BWoa-1§-boM: BaLR, Qngﬁpz%ﬂd %aﬁl@e

at as. e

m ddl e neatus and, the inferior region of the superior
achi eveneffmmgpmsyin with| they oseebipspiakl floid (QFH) hardnthepbrain z Suclodelifery He

particle si istribution. provides that ch. larger 10 fraction of
subst ancel%gg%a%et%déer%alg@eéfg%uy% msa?qrﬁ’gtsf’ n?%%%ﬁi%gh&éeaﬁégtsﬁ%h andlEddmehE er i or
" regi on ofandtPerlihstel £digRes, ¥ch§3@ﬁ£ st REs £ iﬁéﬂ&&%ﬁ\fﬂé&i&ﬁ)’ ice is the same

as for the above-descri be i

ourth enbodi nent. Figures 20 to 22
illudfrate an exhal ation breath-actuated nasal delivery device in

devi co. o Ty BRTE SN NAG e e Hir Mo ey 8hg R RBEBPT  he
unnecossary auEls eat Fanray iEORAALERRing Aps AL aReBLB8enke W1 be
described in detail, with |like reference signs
In existing nasal spray systems, substantially all of the particles are far too large to pass
15 through the passages in communication with the olfactory region. Indeed, such spray
systems are specifically designed to deliver particles having an average diameter of
greater than 10 pm in order to comply with the FDA requirements which require that the
maximum fraction of particles having a diameter of less than 10 pm be 5 % of the fotal
fraction. The reason for this requirement is that, where the velum is not closed, as
20 would be the case where a subject inhales through the nose as prescribed for delivery,
particles having a diameter of less than 10 pm could escape from the nasal cavity and be

inhaled into the lungs.

In addition, in existing nasal spray systems, the flow characteristics of particles
25 delivered into the nasal cavity are not suited to enable delivery through the passages

communicating with the olfactory region.

Furthermore, the sniffing action by a subject during delivery causes the particles to be

- drawn into the inferior and middle regions of the nasal cavity, where the flow resistance

30 is the lowest, with only a minimal fraction, if any, of the particles being delivered to the
olfactory region.




designating |ike parts. The delivery device of this enbodinment differs from
that of the above-described fourth 25 enbodi nent only éﬁ the%c%ﬂ{)igurati on
of the outlet unit 41 and the at |east one cuff nembel® 49°CREr

enbodi ”ﬁ@)tosﬁo @t least one cuff menber 47 is confi gure% Sﬁch t hat, when
inserted in the nasal cavity of the%ﬁsubj ect, the outl et FEAIBOZBOHMS g rect ed
- at a superior 30 region of the nasal cavity of the subject. In a preferred
“enbodi ment the at | east one cuff menber 47 can be configured to direct the

out | et urfthis pmbodimgnt, by ersmripg classresafibe velumiin ddiverypand QBBBIZING B8h000310
25 PCT/ | 4 . d.in rticuyl ar, provide for.the targeting of

t he supe ?ﬁ% }gﬁ%geaf&gg&r{%{ﬁgu@%d R ﬁé%lolpflglé? it VPﬁreégﬁrac?ﬁ.‘mﬂ}ces ﬁ}eédfagﬁ“g}eﬁ’ egi on

i s | ocat egpitallyt hevisk Repirficler Sigé OF 16ds HhR MARAI, HAVIHLY e@d;tgm&ﬂﬁ)é i 5 has
a surface area of f%lor.npabout' 4 to 6 cnk. Thg ol f act orai/ r égl on 92%4{e ents

t he onl y cpagjtiens, the delivery idevipo peivides foo thei eftastive delivdng oflsobslarica-tortakn

barri er and. enahl nmuni cati.on wth the cerebrospinal fluid (CSF)
and the g’r Hal %ﬁ'y SHR- %‘Fﬁ\%‘? VP Tegiedas ot peyiquslyihegn kneway audchasihest ment  of
neur ol ogiréipnib® BFSBS: presld BPLANT A8 FBYidshe D% ' ery

psychi atrii Qg'ldﬂiéseg,ges alg\d [ nta?gcer ebr alffsi nf c%?onlg.fw%%ge I ﬁ%@?%%;ﬁ/dr egi on
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is not closed,
achievement of such a flow path, allied with an optimization of the particle size

distribution, provides that a much larger fraction of substance can be delivered to sites

15 inthe superior meatus and in particular the olfactory region.

Operation of the delivery device is the same as for the above-described fourth

embodiment.

20 - Figures 23 to 26 illustrate an exhalation breath-actuated nasal delivery device in

accordance with a seventh embodiment of the present invention.

The delivery device comprises a housing 55, a nosepiece 57 for fitting in a nasal cavity
| of a subject, and a mouthpiece 59 through which the subject exhales to actuate the
- 25 delivery device.

The nosepiece 57 comprises a guide member 60, in this embodiment a frusto-comnical
element, for guiding the nosepiece 57 into a nasal cavity of the subject, and an outlet
unit 61 for delivering substance into the nasal airway of the subject. In this embodiment

. 30 the nosepiece 57 isa replaceable unit.
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__ In an alternative embodiment the outlet unit 61 could be fixed to the housing 55, and the
15 mouthpiece 59 instead movably coupled to the housing 55, here as provided by a
flexible coupling, such as to allow for the positioning of the outlet unit 61 in the nasal

cavity of the subject.

In this embodiment at least the tip of the delivery channel 63 comprises a tubular section
- 20 . of a flexible, preferably resilient, material. In a preferred embodiment the material is a

semi-soft plastics material, such as silicone rubber.

In this embodiment at least the tip of the delivery channel 63 has a tapering section
which narrows to the distal end thereof. The delivery channel 63, in having a patrrowing
25  taper, acts, on insertion, to expand the narrow nasal valve of the nasal cavity of the
subject. In a preferred embodiment the delivery channel 63 has an elliptical section,

preferably an oval section.

In a preferred embodiment the distal end of the outlet unit 61 is configured to extend at
' 370 - least about 2 cm, preferably at least about 3 cm, and more preferably from about 2 cm to

about 3 cm, into the nasal cavity of the subject.
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the nozzle 65 is configured to provide an aerosol sprdy. In an alternative
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.the outlet unit 61 in the nasal cavity of the subject, as wll Dbe
descil®bedn prpreforred dabadimentsuiseehbte, praferablydh trespoade tupexhatatioh iotigh he
outlet unit 61 could be fixed to the housing 55, and the 15 nouthpi ece 59
i nst ead BPQ?PE’Bﬁg?'ed to the housing 55, here as provided by a flexible
coupling, such as to allow for the positioning of the outlet unit 61 in the
nasal - cavity of the subject. In this enbodinent at |east the tip of the
del i ver y Ic Hes maibo8iBnemb ihgr aidesst ant wbffl rmembarod7 ran inflatable member which is

inflated on exhalation by the subject. In an alternative embodiment the at least one cuff

15 member 67 could be inflated on the nosepiece 57 being located in the correct position.

In this embodiment the at least one cuff member 67 comprises a flexible balloon
element which is inflated by the generation of a pressure in the delivery channel 63, with
the at least one cuff member 67 deflating on the release of pressureA from the delivery
20 channel 63. In the alternative embodiment, where the at least one cuff member 67 is
inflated by a separate pump unit, the at least one cuff member 67 could equally be

deflated by the evacuation of gas therefrom using the same pump unit.

_ In one embodiment the at least one cuff member 67 could comprise a resilient balloon

25  element which is inflated by the generation of a pressure in the delivery channel 63, with
the at least one cuff member 67 returning to the original, deflated conﬁguraﬁon on the
release of pressure from the delivery channel 63. '

~ In another embodiment the at least one cuff member 67 could comprise an inflatable
30 sponge element, in one.embodiment a foam element having an encapsulating sealing
layer, which can be compressed,'in this embodiment by evacuation, to adopt a compact -

configuration to allow for insertion into a nasal cavity of the subject and inflated, in this
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enbodi nent the at |east one cuff nenber 67 conprises a flexible balloon

el enent which is inflated by the generation of a pressure in the delivery

chan ﬁe| 6bhe Mdalt one cuff member 67 is disposed to an outer surface of the outlet unit 61 such

~ as, on expansion, to engage the inner wall of the nasal cavity of the subject. The at least

15 one cuff member 67, in being expandable, provides for the expansion of the narrow
nasal valve of the nasal cavity of the subject, the sealing of the nosepiece 57 in the nasal

cavity of the subject, and the positioning, in particular the direction, of the outlet unit 61

‘in the nasal cavity of the subject.

20 In this embodiment the at least one cuff member 67 comprises a single annular cuff
member 67 which is located about the outlet unit 61 such as to provide a seal between
the delivery channel 63 and the inner wall of the nasal cavity of the subject when
inflated.

25 In an alternative embodiment the at least one cuff member 67 could comprise a plurality
of cuff members 67 which together provide a seal between the delivery channel 63 and
the inner wall of the nasal cavity of the subject when inflated.

. In this embodiment the at least one cuff member 67 is configured such that, when
30  inserted in the nasal cavity, the outlet unit 61 is directed at a lower region of the nasal
cavity of the subject. In preferrg:d embodiments the at feast one cuff member 67 can be

‘ jco'nfigured: to direct the outlet unit 61 at any region of the inferior meatus and the




the at |east one cuff nenber 67 deflating on the rel ease of pressure from
the delivery 20 channel 63. In the alternative enbodi ndhPecsmphar@00he at

| east one cuff nmenber 67 is inflated by a separate punp unit, the at | east
one cuff menber 67 could equally be deflated by the evacuation of gas
ther ef r O GO0 he same punp unit. In one enbodi ment tRETABOYEEE one cuff
menber 67 could conprise a resili ent® bal | oon 25 el enent which is inflated
by the generation of a pressure in the delivery channel 63, with the at

| east oneinferidr regiomef the midéteuneditnyg viterdblysubstinpervah be dafbiad afpatiodlgar at i on
on the rglease of essure fromthe delivery chapnel 63. In another

enbodi ment™® “%nﬁsg';%‘tnc trend frg 2 rangd pubsd ostip Bolhe syrmeion segien phthsbl e 30
sponge el in one -enbodi nent. a foam el enent having an encapsul ating
seal ing | ayer,” which can be conpressed, in this enbodi nent by evacuati on,
to adopt a conpact configuration to allow for insertion into a nasal

cavity of,the subject and inflated, ipn this 12 Decenber 2005 WO 03/000310
29 PCT/ 100 4E Revd Ry agipopnt dhy infepiqrHseatuy pachiheripfesior sgiaroef thee

i nt r oduct i ' : . t nae nt. In
one -enbodi rrenét)ﬁlgﬁig%?c}r%%%t?thﬁe Der qggh@%%é{ %@F ﬁrg%éﬁﬂg‘glflgﬁl% “u?%ﬁgspt

rve -~

comuni ¢ dldw mesistarive ttheretiromhp hefith. edistingneishlespranbadinte he daitehy & §idhf

menber 67 co‘%lhg be id&@el ectéq\f_}g fluid communi cation with the delivery 5
‘channel 632t {hdslnted sbstapeasiomsalang tedfnen of thepmeal savity avith ih2emktha3 woul d
assi st i he bitRtahtd 4O rddbh A% aGHilis RAD GlbaPdsial N the al ternative

enbodi nent which 1 ncludes a separate punp unlst, the punp unit could be
enpl 89ed to assist in inflating such a cuff nenber 67 and in deflating the
cuff rrenﬁnr .67 gy the evacuation of gas therefrom In one enbodinent the
inflati on&y§eR &astomesuinemberfToipcludes atltssbons loba 74 theamat her

enbodi ne .4 atd.on . hggered .on,the n iece.5 ei ng
| ocat ed %linrél é[]ﬁ)g e%ﬁ ?Vgljg 6%% f?%’%%l %ﬁctlhﬂ% a%)étFndc 1 GS‘P%&% "ﬁg %hﬁ%]"gtcf‘m The at
| east onappedbgior oD ete rifalicavit 608 86bjed, BB aPlthfons WHed1cRAg iR rQhL et uni t

61 such af, on _expansion, to engage the inner wall of the nasal cavity of
t he subj 8 lx_ferqd]gogft tq folgw a flow path defined by the inferior meatus and the inferior

15 region of the middle meatus. The achievement of such a flow path, allied with an

optimization of the particle size- distribution, provides that a much larger fraction of
substance can be delivered to sites in the inferior meatus and the inferior region of the

middle meatus.

20 In this embodiment the at least one cuff member 67 comprises a single annular cuff

member 67 which is disposed about the outlet unit 61.

In an alternative embodiment the at least one cuff member 67 could comprise a plurality
_ of cuff members 67 which are disposed about the outlet unit 61.

The delivery device further comprises a substance supply unit 69 for delivering metered

doses of a substance, in this embodiment an' aerosol canister for delivering metered

volumes of a propellant, preferably a hydrofluoroalkane (FIFA) propellant or the like,

~ containing medicament, either as a suspension or solution, which is fluidly connected to

30  the nozzle 65 to deliver substance from the nosepiece 57, in this embodiment as an

aerosol spray.




15 one cuff nenber 67, in being expandable, provides for the expansion of
the narrow nasal valve of the nasal cavity of the subj2becenolas 28082l i ng of
t he nosepiece 57 in the nasal cavity of the subject, and the positioning,
in particular the direction, of the outlet unit 61 in the nasal cavity of
t he subV&43/008830 |1 n t hi s enbodi nent the at | east one cuf PCHEBI®B0337
conprises a single annular cuff nefber 67 which is | ocated about the
outlet unit 61 such as to provide a seal between the delivery channel 63
and t he ilidis embodiment the subgaicecapplyyunif 69 ishe nailibdest unihfor delinédimg #d. 25

| |t i bodi t .t t | t ff nb 67 | d i
"ol ur al (0P, SEEICRHE 1567 Of Rbsien 1 GRRGT LR Hd Sdskmop SUEn {he.
delivery wheé0@lul®Be 836 olddiRe Ul r q%g%ridﬁlfae%g?e BR&Ad (?(%g'r(%%%bg{an%cl;ei :ubj ect

when inflated. In this enbodi ment t at one cu
configured such that, when .30 inserted in the nasal cavity, the outl et

unit @1 i.5 directed at. a Lower region of the nasal cavity of the subject.
In préf er"fstbe u@%ﬂ‘éﬁ TR Jy léprq'%‘fé@?abg‘?aén ?‘Fmﬁ%@t byAoading eesilienht i gur ed
to directaldightO i ! (=" ] he 4N o] - d the 1
2 Decenber %OB%V%H&%%%%S@%@%C%%T 1%8%5%83%%% i nf’)elr |{V§Irchr g&%?‘g@r’% re?IRe

m ddl e maekeasss thihecsbynt stibstrdrnd mamtdyetht aubetmed supplyautii 69ltardetiver 4 he
inferior na*salddconéﬂai %{%ﬂ t he aijenoi ds and tubal ostia. in the superior
regi on of TR 985 PrirupRenc 5}%@‘6@1‘-’5‘19%@ e nasal airway adjacent the
inferior neatus and the inferior region of the mddle neatus represent the
regions in the nasal airway which provide the path of |east flow

r esi $6ande thinemshddiroeghthe Wigder exdchhning Hagadonfipiiey 16 yat@MBiuadibe ofehé very is
such that, the deli vere% substance f|l ows along the floor of the nasal
cavity, WPPTRNCHSUPRIEgRKt 6P jpnengrpionofiahradeternupekilors fats Bueghithe delierni ds or

the tubalshfsii@. 10 In this enbodi nent the at |east one cuff nenber 67
includes at |east one |obe 74, here a

In another embodiment the trigger mechanism 71 could be configured to cause actuation
.15 of the substance supply unit 69 on generation of a predetermined pressure within the
delivery channel 63.

In a further embodiment the trigger mechanism 71 could be configured to cause

actuation of the substance supply unit 69 on generation of either one of a predetermined
20  flow rate through the delivery channel 63 or a predetermined pressure within the
' delivery channel 63.

In an alternative embodiment the substance supply unit 69. could comprise a mechanical
delivery pump, in particular a liquid delivery pump or a powder delivery pump, which

25  delivers metered doses of a substance on actuation thereof,

In another alternative embodiment the substance supply unit 69 could comprise a dry
-powder delivery unit which delivers metered doses of a substance, as a dry powder, on
. actuation fh_ereof. |
30




single | obe 74, which is configured such as to extend into, and thereby

. obstruct, an upper region of the nasal cavity of the BiBpessber2hed at | east
one |l obe 74 acting to force the delivered flowto follow a flow path
defined by the inferior nmeatus and the inferior 15 region of the mddle
meat us. WOHSHBAY evenent of such a flow path, allied w t RCAABIMEO#N zat i on
of the particle size - distributior? provides that a rmuch |arger fraction
of substance can be delivered to sites in the inferior meatus and the

i nferior Ihegt atothér lkenativedsii®dieeitUbe sabtdne tshpsty anlicsl said cbhgrigd al east
one cuff menper 67 conprises a _single annular cuff nenber 67 ichis

di sposed nshulzer prhichdalivers meifpred gloses|of abaipness Ann sasosehBpray,AIACuaionat

| east on f menber 67 could conprise a plurality of cuff nenbers 67
“which are disposed about the outlet unit 61. 25 The delivery device further
conprises a substance supply unit 69 for delivering netered doses of a
substance, in this _enbodi nent  an aerosol canister for delivering netered

vol ungs dipeaatisnopfetbe slelivery devise illynox hy dessribed hereinbslosv witharfasensedp| ant or
the like,m; L i lL.canment. I.ther as a suspension or solution, which
is flui dIFig‘gtg%%%totnieé;gﬁ%gg " ’ém#&%;afaﬁ%&t o deliver substance fromthe

nosepi ece 57, in this enbodi nent as an aerosol spray, 12 Decenber 2005 WO

03/00031Q PCT/1B02103034 31 In this_enbodi nent the substance supply unit
69 is a Aieferringde Eigwe 24.fle nerepicoedT it ingtrtadainto gneofl thenasakeavittesed of

subst ance. _tn _anothgr embodi nent .t he substance_.supply., unit.69 could be a
si ngl e- d%ssél lb{?ﬁﬁmrflo?‘e(%ﬁ%y@?ﬁa %6 Q?‘Hﬁl £ ﬁ%‘fﬁpg}eglg%gﬁ'lloFF‘é’hﬁgt%te.135. The
substancgistalRRHYF4RE but® vinft A1 Stdtds MBAR 2 ol Mid tHeShaSAIRAUITEN theliibleeadi Ny a
resilient elenment, and includes a breath actuated rel ease nmechanism 71

~whi ch, wabd thermgethpieee 59 isedrippsdin thh &ips efibkeisebjectel enent and actuates the.
substance supply unit 69 to deliver a netered dose of a substance through
the nozzle 65 10 In this enbodi nent the trigger nmechanism 71 is configured

to cause TR isHBfebiOMeR begil€to exhale through the mouthpiece 59, which exhalation acts to
close the oropharyngeal velum of the subject and drive an air flow through the delivery

15" channel 63 of the outlet unit 61, with the air flow passing into the one nasal cavity,
around the posterior margin of the nasal septum and out of the other nasal cavity,
thereby achieving a bi-directional air flow through the nasal airway of the subject.

. Exhalation through the mouthpiece 59 acts to develop a pressure in the delivery channel
63, which pressure acts to inflate the at least one cuff member 67. As illustrated in

20  Figure 25, the expansion of the at least one cuff member 67 acts to expand the nasal
valve in the nasal cavity, seal the delivery channel 63 to the inner wall of the nasal
cavity, and position the outlet unit 61 in relation to the nasal cavity of the subject. As
will be noted from Figure 25, the outlet unit 61 is forced to adopt the required position
by the at least one cuff member 67, in this embodiment as accommodated by flexing of

25  the outlet unit 61.

In this embodiment, when the flow rate developed through the delivery channel 63
reaches a predetermined value, the release mechanism 71 is triggered to actuate the
‘ substance supply unit 69 to deliver a metered dose of a substance to the nozzle 65 and
30  into- the nasal cavity of the subject. In the alternative embodiment the release
mechanism 71 could be triggered on the géneration of a predetermined pressure in the
delivery channel 63. D ' |




substance supply unit 69 on generation of a predeterm ned flow rate through
the delivery channel 63. In another enbodi ment the trigfecemperiZ@dpsm 71
could be configured to cause actuation -.15 of the substance supply unit
69 on generation of a predeterm ned pressure within the delivery channel
63. I n &0 /edesx enbodi nent the trigger nechani sm 71 cowck/ipeennf i gured to
cause actuation of the substance sapply unit 69 on generation of either
one of a predetermned 20 flow rate through the delivery channel 63 or a
predeterm ned pressure within the delivery channel 63. In an alternative
enbodi ment the substance supply unit 69. could conprise a nechani cal

del i very Polgwingexpalation; theapressute muhel ddbvdry ehgnnpliédearesses pdvwile ut Basti very

P oot he P FEERIbEY B Seiiich REALSRRG 40 Biste 2o 2 oipAy P he Sonitairea -
- compri se 8o g icapUiR indigkbelos it tbnf i é@@%@g@f@%ﬂ%{g@gf of 2

subst.ance, as a dry. powd actuation t 2005 WO
03/ 000810- PCTI | B0O2/ 03034 32 In yet anot her al ternatl ve enbodi ment the

subst ance, suppl nit 69 could rise nebul i zer, which delivers netered
- doses of ’é‘%f??fﬁbfﬁ ent ‘é’h%fﬁtfi&eq%'é’gg' G&ysaawg asadedee. thadgvigsrecande
Oper at i ongiéariie dellvery device wi Il now be described herei nbel ow with
reference to Figures 24 to 26 of the acconpanying drawi ngs. Referring to
Fi gure 24, the nosepiece 57 is first inserted into one of the nasal

cavi_ties sub f unti] B tgah“ de menber 60 abuts the nares of the
nostril, eE [ 8 ’Fﬂenf H’Iéhei‘?) i diyprydeericsis aapulflopedevien, thesdeviset isnds

aboutyg2 ctlgha fuligs 59 is
oribpoa 1 b s 98 LSRN lnfls (EESREE R pl P BAPERET
t hr ough tdwebodimertpivbes tﬁ@ ,noy\djn@h Hxisakplat@bleadiesndsepiece 57 can be replaced

with a new nosepiece 57.

Figures 27 to 30 illustrate an exhalation breath-actuated nasal delivery device in

.-15  accordance with an eighth embodiment of the present invention.

The delivery device of this embodiment is very similar to the delivery device of the

above-described seventh embodiment, and thus, in order to avdid- unnecessary

duplication of descripﬁon, only the differences will be described in detail, with like
20  reference signs designating like parts.

The delivery device of this embodiment differs from that of the above-described seventh
embodiment only in the configuration of the outlet unit 61 and the at least one cuff
member 67.
25
- In this embodiment the at least one cuff member 67 is configured such that, when
- . inserted in the nasal cavity of the subject, the outlet unit 61 is directed-.at a middle region
. of the nasal cavity of the subject. In a preferred embodiment the at least one cuff
member 67 can be configured to direct the outlet unit 61 at any region of the middle
30  meatus and the inferior region of the superior meatus, -Whereby substance carn be
targeted in particular at the middle nasal concha, the sinus infundibulum and the sinus
ostiz. ' o |




cl ose the oropharyngeal velum of the subject and drive an air flow through
the delivery 15 channel 63 of the outlet unit 61, w tmM2becemiber 20w passi ng
into the one nasal cavity, around the posterior nmargin of the nasal septum
and out of the other nasal cavity, thereby achieving a bi-directional air

- f 1l ow t HWWOUWdI0a3e nasal airway of the subject. Exhal ati eoTiiBonesghy t he

nout hpi ece 59 acts to develop a pres#sure in the delivery channel 63, which
pressure acts to inflate the at |east one cuff nenber 67. As illustrated in
20 Figure 25, the expansion of the at |east one cuff nenber 6.7 acts to
expand the nasal valve in the nasal cavity, seal the delivery channel 63
to the i nHirmyddle memiushs thasegion efhe pasab eavityplosiied emdehand tatdrek touttiet 61 i n

rel ation asal g.t y of the bject . wll be noted,frgmFigure
25, ¢ he SRR E W Hieialy 5 a1, PP gotb RFBRINEP heat
| east oneitesibf thigaiapathblogidd ih hhanyorbpebiRdh @RafeCAIREALEhiO¥inlhtigYi ng of

25 the outlet unit 61.. In this enbodi ment, when the flow rate developed

t hrough tWhichiaffesrepbousH8inds % 3f theperwation apddue nerFRA egprovkd treatiiemt,r el ease
mechani s i igger t ctuate the bst ance.supply unjt 69 to

del i ver g_}l ééi? %a? géfygggﬁ‘ ige gfﬂg g‘f"ﬁﬁ’if’@&?‘?tf’ﬁgleﬁ%ﬁ%dgu%_lgﬂ% @Bhf’fiﬂoé‘. oft he
nasal - caviréps. du@ﬁthahegowm @ﬁtcomgy[bﬂﬁ}scé&&@ﬁﬁaﬁviﬁgese%&%%bﬁ'% 468 afiPlRase
mechani sm 71 could be triggered on the generation. of a preléeterm ned

pr essur e Sprvakipfe Meeda” pesition hAm wall be 3ppieeiaRdc bonerer, 2000 g WOHEIDOARARI33

PCTI | BOZ/aggg% Fol l.qwi ng exhal at..on, .t he pr essgrr,e_i n the delivery channel
63 decredse glﬁga'flh‘g PReceflites ompliatcs: i Yery@hdie r E¥7tingpasal guay stems @6t r at ed
in F‘ugurmezﬁcﬁ@émvuyneai@ogdastaﬁ&%me&ém&@sﬁmei%éxEavfi | eased and the

nosepi ece 57 withdrawn fromthe nasal cavity of the Subject. In one

enbodi ment, where the delivery device is a single-dose device, the device
where the delivery device is a

N T A A O A e
Primng 9hp WiclSMBToaREEed YRR ¥% W xteriCntd, 3nd dhi&PE0Gdct, respective ones
of the upper and lower regions of the nasal cavity of the subject, the lobes 74a, 74b
15 acting to force a delivered flow to follow a flow path defined by the middle meatus and
the inferior region of the superior meatus. The achievement of such a flow path, allied
with an optimization of the particle size distribution, provides that a much larger
fraction of substance can be delivered to sites in the middle meatus and the hlférior
region of the middle meatus.
20
Operation of the delivery device is the same as for the abovc-describéd seventh

embodiment.

Figures 31T to 34 illustrate an exhalation breath-actuated nasal delivery device in

25  accordance with a ninth embodiment of the present invention.

The delivery device of this embodiment is very similar to the delivery device of the

above-described seventh embodiment, and thus, in order to avoid unnecessary

N duplication of description,. only the differences will be described in detail, with like
30  reference signs designating like parts.




enbodi nent, where the nosepiece 57 is replaceable, the nosepiece 57 can be
repl aced with a new nosepiece 57. Figures 27 to 30 il123eqentber 3005 _
exhal ati on breath actuated nasal delivery device in 15 accordance with an
ei ght h enbodi nent of the present invention. The delivery device of this
enbodi N 03wostery simlar to the delivery device of thecraBeesosiescri bed
sevent h enbodi ment, and thus, in or3er to avoid unnecessary duplication of
description, only the differences will be described in detail, with like
20 refere [ A5s Bk hiinks [V, ® S
enbodi mn?ﬁﬁflﬁ‘%&gdf rom-t hglfaﬂ%? t hetg%%\}/szﬁ%%s%ti ggidc %@%‘éﬁt@*hsgd ggitﬁent
only in té&ebodinfehgonlatinahe ebnfigieatdunt betheumitlet GAit sldandhtheadt lbashohe enff cuf f
. menber 67, g@l this enbodi ment the at |east one cuff nenber 67 is

conf i gur e®® Eﬁ&'hat, when inserted in the nasal cavity of the subject,
the outlet unit 61 is directed at a mddle region of the nasal cavity of
the subject. In a preferred enbodi nent the at |east one cuff nenber 67.
can bé cohrf thiy emdbodiment e bt idagt anet beff merhber6d/ &t catfigureiieh hht, twienni ddl e
30 neatus. and the inferior. region of the syperior_mneatus, whereby,
subst anc et fFdyin the fagal cagity Hﬁgl?fr ybieefof eé’ﬂlﬁgth‘émhﬁéld? guﬁ%‘él*‘f EOHBFT t he
si nus inf oIl ' @St & 10
PCT/ 1502,/’!6é RnBR AR IS of Y 80108 Th ¥ profére %8’?‘3@%‘@%@ F R OHERT y
| ocat ed umemberndit cimbe cafiguoed toediravt detl euticaaail 6¢ ciahp region bf theesupirines
i nf undi bul um and ,t.he sj niJS_ ostia.representi ng the sites of the main
pat hol ogi BEAWS; 496 1) Podichlar sravie for dhelergeting OF fhe tpereighasal cqnsisand the 5
whi cheaf f @elcforaRQidn 10 to 15 % of the popul ation and has no FDA approved
treatnment, and nasal polyposis. The only known treatnent of these
conditions is the application of drops during a rigorous and conpl ex

neck extension and the so-called "Mcca"

| ngf? ?%Wﬂ#@ryﬂ %@gsig%g @@ﬁt&@éa the, gpsviay regingy pigthe qiapa] capityrpnd baiedly
has a surface area of from about 4 to 6 cm®. The olfactory region represents the only

region where it is possible to circumvent the blood-to-brain barrier (BBB) and enable

~ 15 communication with the cerebrospinal fluid (CSF) and the brain. Such delivery is

necessary to enable effective treatment of neurological diseases, such as Alzheimer’s

. and Parkinson’s disease, psychiatric diseases and intracerebral infections.

The olfactory region is reached through narrow slit-like passages and the delivery of

20 substance to this region is not possible using existing nasal delivery systems.

In existing nasal spray systems, substantially all of the particles are far too large to pass

through the passages in communication with the olfactory region. Indeed, such spray

systems are specifically designed to deliver particles having an average diameter of

25  greater than 10 pm in order to comply with the FDA requirements which require that the

maximum fraction of particles having an avérage diameter of less than 10 pm be 5 % of

the total fraction. The reason for this requirement is that, where the velum is not closed,

as would be the case where a subject inhales through th¢ nose as prescribed for delivery,

, particles having an average diameter of less than 10" pm could escape from the nasal
'. 30  cavity and be inhaled info the lungs. | |




and often painful procedure, conpliance is very poor. Existing nasal spray
systenms are 10 ineffective in delivering substance tol2Pgeembegr@dd of the
nasal cavity. In this enbodi nent the .at | east one cuff nenber 67 includes
upper and | ower |obes 74a,- 74b which are configured such as to extend
into, al® ¥PePHPy obstruct, respective ones of the uppRCTARE20W8€r regi ons
of the nasal cavity of the subject,3%he | obes 74a, 74b 15 acting to force a
delivered flowto follow a flow path defined by the mddl e neatus and the
i nferior negidiionoin &distirguupsal PiayBetetts; thefRvatdi 6F paBHles abliverédindo fHleoW

pat h, aIIieglt w th an optim zation of the particle size distribution,

provi des 1353t S8y irdRo g oy enableglelivery typuglithe rasragesceomihenidatinigweitie thet o
sites in 61&%&17%%&1_”‘33" us and the inferior region of the mddle neatus.
20 Operation of the delivery device is the same as for the above-described
seventh enbodinent. Figures 31 to 34 illustrate an exhal ati on

br eat B aﬁ%u ted nasal delivery device in 25 accordance with a ninth
enbodPne ppRs, gihalabiap by aihecs slurimg eleliwdry \enses dhe pesicles to Hiesdrawn

enbodi ne ' |13 t he | i very device of the above-degcribed
seventh ghngo%}a Yrr@%%{?lséédr?\i dtﬂesl,%g%oﬁs 8? i nasy cg\‘?gx’dvclfﬁﬁ?\g?e@%"éﬁﬁmt%ﬂﬁﬁll? i on of
descri ptilowestomlith 6i1¢.a diified GREEEn,ViFldnyD6f BRSpirtibRY Ue{hdeélﬁ'iefed |5 |1 ke
30 reference signs designating |like parts. 12 cenber 2005 WO 03/ 000310 35
PCT/ | BOZPE%G@HY”HS@HdeI ivery device of this enbodinent differs fromthat of

t he above-described seventh enbodinent only in the configuration of the
outlet unit 61 and the at |east one cuff nenber 67. 5 In this enbodi nent
the a0 | dashis@fobithdnt BN BNHRY cl ' : ted in
the nasal cavity of the subj[“ec ,lot&ﬁ%%gfﬁligg%ﬁgln?ftj&%i‘kgg&ﬁ ?@%hgbdé;&ﬁé .
super i or the paitisle sire idigribaiiml scavito yindiide helasgen] feation| of amplleef Ritices,
enbodi rrertl}piéagﬁ ﬁlt .Least

aving a pal%gl% é:xlzjg fof less than 10 pm, and the aerodynamic delivery

conditions, the delivery device provides for the effective delivery of substance to the

olfactory region. Such a delivery regime has not previously been known, and has been

15  recognised by the present applicant as providing an improved delivery device and
delivery method.

In this embodiment the at least one lobe 74 of the at least one cuff member 67 is
configured such as to extend into, and thereby obstruct, a lower region of the nasal

- 20 cavity of the subject, the at least one lobe 74 acting to force a delivered flow to follow a
flow path defined by the superior meatus and in particular the olfactory region. The
achievement of such é flow path, allied with an optimization of the particle size
distribution, provides that a much larger fraction of substance can be delivered to sites
in the superior meatus and in particular the olfactory region.

25

Operation. of the delivery device is the same as for the above-described seventh

embodiment,

- Figures 35 to. 39 illustrate an. exhalation breath-actuated nasal delivery device in

30  accordance with a tenth embodiment of the present invention.




menber 67 can be configured to direct the outlet unit 61 at any region of
the superior meatus, and in particular provide for th& Pecageher @g0of t he
superior nasal concha and the 10 olfactory region. The ol factory region is
| ocated in the superior region of the nasal cavity and typically has a

sur f aceway &xoodiof rom about 4 to 6 cnR. The ol factory regicghppnesents the
only region where it is possible tgycircunvent the bl ood-to-brain barrier
(BBB) and enabl e 15 communi cation with the cerebrospinal fluid (CSF) and

t he brain ssar n e .ive trea nt of
- neurol ogi C Th?SH‘%R gglsiée‘)s{&r %Oﬁnc[insepgiﬁ aléose’gi?%e Fléfh‘ff na ﬂ‘i‘%ge |

- psychi at r b a disbjears esd anghouilpicae GoeE@ighi w&eﬁtth@raﬁbjeam:hﬁieﬁastaewter a@ion is
reached through narrow slit-Ilike passages and t he "del i very of 20 substance

to this re}ivéw de¥idsot possi bl e using existing nasal delivery systens. In
exi sting nasal spray systens, substantially all of the particles are far
too large to pass through the passages in comrunication with the olfactory

regi ors. | Thie @esepiies 77Seunitises ¥ ShEMmepdtRr SPERI i ahdbydEitst dn@ekid-omtehl ver
parti.cl es havi n an avera%e di aneter of 25 greater than 10 min order to

comply wi¢ ?ﬁlﬁlﬁe OF DASIHERIDE eRicapri 7cin theepshlreavith af thetsebjentranidpaonifingct i on
of partic dla t han m be 5.% of = the
total f ra%:ﬁlﬁlggggﬂfﬁgalr%g%‘go atnholus ﬁ%‘ﬂb?ig c%fw?rénﬂt ﬁé’?m%ﬁ%th?ﬁ@s%lel umis

not cl osedrwayast th® dpe the case where a subject inhales through the nose
as prescribed for de ivery, particles having an average di aneter of |ess
than 10 pm coul d- escape fromthe nasal 30 cavity and be inhaled into the

| 1 2005 /000 0 PCT/1B02/03 36, | dit
ot o0 n B RS Ee oy Splel HCET Pompiisks & Treliap s fromoehis Lhgras Rt ot he

nasal caweliyere8 ilt0 thIARal cavitp oﬁﬂ@@u@jegﬁ bAYE HMh\téi‘% et $rp a0i5eh a
comuni cating with the olfactory region. Furt’hernore, i1 nhal ation by a

subj ect a6 ey, a@aweﬁ@nn@e@ehalat hraathiof tessubiechds delivered th itterathwithnf er i or
and m ddl ns t he.nas ere he flowresistance is the
ovest s FUBHRGE Sy aPar R ot oL A Gphoga. B trshes W i

del i ver e%ubﬂaﬁdéeand altering the characteristics of the dehvered substance, advantageously

~:+ 15 provides for improved delivery of the substance.

In this embodiment the nozzle 82 is configured to provide an aerosol spray. In an
alternative embodiment, for the delivery of a liquid, the nozzle 82 could be configured
to deliver a liquid jet as a coluran of liquid.

20
In this embodiment the nozzle 82 is disposed in the delivery channel 83 co-axia]ly with
the same. In this embodiment the delivery channel 83 is an annular channel which
strrounds the nozzle 82 such as to define an annular gas flow which interacts with the

 substance delivered from the nozzle 82,

25
The delivery device further comprises a substance supply unit 85 which is fluidly
connected to the nozzle 82 such as to deliver a metered dose of a substance on actuation
thereof. In this embodiment the substance supply unit 85 comprises a mechanical pump
 for delivering a metered dose of a substance on actuation thereof.

30 | | |
~ The delivery device further comprises a gas supply unit 87 which is ﬂﬁidIy connected to
' the delivery chanpelf 83 for -Supplying a gas flow theréth_reugh.; The gas supply unit 87




|

ol factory region. 10 In this enbodi nent, by ensuring closure of the velum
in delivery and optim zing both the particle size di st2Déaemben2805 as to
include a larger fraction of smaller particles, typically having a -
particle size of less than 10 m and the aerodynam c delivery conditions,
t he delwodBpowsawi ce provides for the effective delivery mfi/sefsioance to the
ol factory region. Such a delivery r®&gine has not previously been known, and
has been 15 recogni sed by the present applicant as providing an inproved
del i very €EupEes areylinden §% erpistor Ohovhich 15 mbvablye dispaiedevithit e aflideasy one

| obe 74 o at | east, o uf f nb Q7. is  configured such as to extend
i nto, andél}ci]gﬁrﬁ%/ ao‘%]saf‘} 59 § @W%‘%\g?er‘?ogrd?’laﬁh GPIRINS argasayith@ Yalymepidhe t he
subj ect, ¢diaindd bRASHH; i L. wer | ow t
followa flow pgtﬁ é%?ﬁgg&&? It%%eb%gltgpe 'F%@%e&gﬁﬁ% an %%§8§9{c§"€ﬁf’%ﬁt he

ol f act or ythe@gs supplyrimit 8Achi evenent of such a flow path, allied with an

optimgzation of the particle size distribution, provides that a nuch
| arger” friction of substance can be delivered to sites in the superior

meat us arnghd m%[.)t,' ke . redi on. eration, . of the

del i veryngéév?%e i sHteﬁg@sanegggﬁlp%gsﬁgn‘g@g\}%ﬂdggggm ed a%@@%mehm 8% ment .
Fi gur es 3%e subsktce Isipydly nait 85 and texgas bapplpanipgeat h- act uat ed nasal delivery

device in 30 accordance with a tenth enbodi nent of the present invention.
12 Decenber 2005 WO 03/000310 PCT/ 1102/ 03034 37 The delivery device
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unit 87 are in the non-actuated positions and a second, actuated position (as illustrated in

Figure 39) in which the body of the substance supply unit 85 and the piston 91 of the gas
15 supply unit 87 are advanced to the actuated positions, and a return biasing element 99, in
this embodiment a resilient element, paﬂicularly a compression spring, for returning the

drive member 97 to the rest position.

The driving unit 95 further comprises a load biasing element 101, in this embodiment a
20 resilient element, particularly a compression spring, for biasiﬁg the drive member 97 in
an actuating direction when in the rest position, and a loading member 103, in.this
e_mbodiment a lever, for loading the load biasing element 101 such as to bias the drive
member 97 when in the rest position with an actuation force. The loading member 103
is movable between a first, inoperative position (as illustrated in Figure 35) in which the
._ 25  load biasing element 101 is not loaded thereby, and a second, operative pesition (as
illustrated in Figures 36 to 38) in which the biasing element 101, when restrained, loads

the drive member 97 with the actuation force.

| The delivgry device further comprises a trigger mechanism 105 which is conﬁgufed
30 nommally to lock the drive member 97 of the driving unit 95 in the rest position and
release the same on exhalation by the subject thrbugh the mouthpiece 79, which drive




airway of the subject. 10 In this embodiment the outlet unit 81 conprises a
nozzl e 82 from whi ch substance is delivered into the 12Bedenttay 2095 of the
subj ect, and a delivery channel 83 through which a gas flow, separate from
t he exh@}abi; reath of the subject, is delivered to interact with the
subst ance die@ia%/}ear ed fromthe nozzle,82. This configurati'd ,’&5“?(03?031 eracting
with the substance and altering the characteristics of the delivered

subst ance, advapt ageousl 1 ovides fqr inproved delivery of the

subst anc-e?nef'ﬂjef 2?’3‘9@9‘?‘;‘8@/%9{ ghﬁ?@ﬁ ,lygafg}gee?ggeqtgo e gelpasad eds peryroaly an

aer 050l Spytuatd tediibsidtck Q6517 bite 85 BROHCRR bupyfPhuit e del P very of a Iiquid,
eliver-a

the nozzle 82 could be configured to lquid jet as a colum of
liquid. 20 In this enbodi ment the nozzle 82 is disposed in the delivery

channel 83 go-axjal.l .th. the same. In this enbodi nent the delivery
channel 8@1 {li]és 8‘}}"2\%}1&6%%&% P@u‘ﬁr“@ gured e ciisg arwaton efie as to
def i N& andrivnp wht05 $ASehr2N6V b LhkelE G ' nee. dgl i vered
fromthe nozz?e 82. Z?CThe del i{}te}ry Jgr\{}fi%&eﬁﬁ% tﬁéﬁrrglg%hn%rg?@oé@péwg 5t ance
supply unit 85 which is fluidly connected to the nozzle 82 such as to

del i ver net etf16d dose. of syhst ance on,  actuation, thereof In this
enbodi ment” fHE gﬂﬁ?ﬁ’ﬁﬁ@?“&%bepl%ﬁ’g%ﬁﬁi@eﬁgn%p?s%ﬂ% heeeondigueed tpeagse for
del i ' t : ' .30 Th
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delivery device further Conprises a gas supp
connect ednpethpiehe7%el i very channel 83 for supplying a gas flow

_therelghrough. The as supply unit 87 12 Decenber 2005 WO 03/000310

PCTI 1'B02103034 3% conprises-a cylinder 89, a piston 91 which is novably

di sposed withiiehbolBndY ﬂepﬂgéef\%%c&%gg%lﬁ%ﬁ%ﬁﬁﬂﬁes%]ﬁHPa%E ags?émfb%; Y6 Sricher eof

¢
~which contains a gas, W

includes first and second link elements 109, 111, and a biasing element 112, in this
embodiment a resilient element, particularly a tension spring, for biasing the linkage
assembly 107 to a locking configuration (as illustrated in Figures 35 to 37) in which the
15  linkage assembly 107 acts to lock the drive member 97 of the driving unit 95 in the rest

position and prevent movement thereof when loaded by the load biasing element 101.

One of the link elements 109 includes a pivot 113 about which the same is rotatable, and
first and second arms 115, 117. One of the arms 115 extends into the mouthpiece 79

20 and, when the linkage assembly 107 is in the locking configuration, is biased to a rest
position (as illustrated in Figures 35 to' 37) in which the flow path through the
mouthpiece 79 is substantially closed, the one arm 115 thereby providing a vane to be
acted upon by the exhalation breath of the subject.

25 The other of the link elements 111 is pivotally coupled at one end to the distal end of the
other, second arm 117 of the first link element 109 and at the other end to the drive
‘member 97 of the driving unit 95; the second arm 117 of the first link element 109 being
angularly positioned relative to the first arm 115 thereof such that, when the linkage
‘assembly 107 is in the locking configuration, the second arm 117 of the first link

- 30 element 109 and the second link element 111 enclose an angle of Ieés than 180 degrees
on the side opposite to the first arm 115 of the first link element 109, whereby the




contai ned gas, typically about 5 m, being expelled fromthe chanber 93 on
actuation of the gas supply unit 87. 5 The delivery deMerentber P0G
conprises a driving unit 95 which is actuatable to actuate the substance
suppl y woligsno&3i@and the gas supply unit 87. The driving ¥g|r;c[8%z 3gg‘rrpri ses a
drive menber 97, in this enbodi nentga bl ock, which is | , here
comonly coupled, to the body of the substance supply unit 85 and the

pi st on 9keaindidim UeofShe Wit bk dieBdnt 209 aﬁ@Mc@oﬁPﬁQ# fi11S St
position (as jillustrated in Fi g?Jres 35 to 38) in |§1Emt%ﬁﬂ;ilsl oL

ubstance

suppl y urserters andguppst ha drive psimyber 87 of the drixing unit QShwherloadeet uat ed
positions and a second, actuated position (as illustrated in Figure 39) in
whi ch the body of the substance supply unit 85 and the piston 91 of the gas
15_suppl Dpentlonit e AoB3eoRe AT AR BE WIAKBA RERIMRN will Hided B!l 1
biasing elenment 99, in this enbodinent a resilient elenent, particularly a
conpr &ssiFigreptd g9 dfghe aeompanyigg titevingl i ve menber 97 to the rest
position. The driving unit 95 f rrther conprises a | oad biasing el enent

101, in this enbodinment a 20 resilient elenment, particularly a conpression
spring, fi®h fRitaspn } Al ' L.Lecti,on en in
the rest positi or%),’ Qsa%fé@g&llé%gglf g neﬁbth;%rloﬁ(gggﬂ}eﬁﬁ{eﬁ?‘? &gjr]f;g%a&?%nl?asa&gever,
for | oadbrginghelementd1®i asd hopdethendrine f@hberiOf stht Airbigs uhid ®50withemhe TEMDET
97 when if’r%{)é\‘ge“e{"eﬁ position with an actuation force. The | oadi ng nenber

103 is Hét ween a first, inoperative position (as illustrated in
Fi gure 35) in which the 25 | oad biasing elenment 101 is not | oaded thereby,
and a second, operative position (as illustrated in Figures 36 to 38) in

whi ch t hBefstng frgFiguen®7t thi Gibsephéreny7 Bstheaifi@dnsdreadsito 4 AesalEhg, HEFDEr 97

with the actuati. force. The delivery device'f urther conprises a trigger
nmechani sﬂ'}%ﬁfg %f@w quit membpigB0 edtittshin the mares of yhe rostue kt whishdimaheenber

S o Btk Ao o 8 5.
Decenber a6 mibiti}3¢@0033 @ripfed in the lips of the subject.
15 _
The subject then begins to exhale through the mouthpiece 79, which-exhalation acts to
close the oropharyngeal velum of the subject and drive an air flow ovef the first aom 115
of the first link element 109 of the linkage assembly 107 which extends into the
mouthpiece 79. While the flow rate developed is not sufficient to actuate the trigger -
. 20 mechanism 105, the linkage assembly 107 of the trigger mechanism 105 acts to retain
~ the drive member 97 of the driving unit 95 in the locked position, whereby the substance
supply unit 85 and the gas supply unit 87 are not actuated. | When the flow rate
developed reaches a predetermined value, as illustrated in Figure 38, the rotation of the .
first arm 115 of the first link element 109 is such as to rotate the second arm 117 of the
- 25 first link element 109 to a position in which the suppoft provided together with the
second link element 111 is unstable and collapses. Referring fo Figure 39, this collapse
of the linkage assembly 107 enables the drive member 97 of the driving unit 95 to be
 moved by the load biasing element 101 to the actuated position, which movement
| actuates the substance supply unit 85 to deliver a metered dose of a substance through
30 the nozzle 82 and the gas supply unit 87 to deliver a metered volume of a gas through
 the delivery channel 83, which gas flow interacts with thé delive;red substance to modify




- PCT/ 1 B02/ 03034 nenber 97, when | oaded by the | oad biasing el enment 101, once
~rel eased acts commonly to actuate the substance suppl2 Dedem865200fd t he gas
supply unit 87. In this enbodi nent the trigger nechanism 105 is configured
to cause actuation of the 5 driving unit 95 on generation of a

pr edet erwi@ agehosioow rate t hrough the nout hpi ece 79. | n anethatozesiedi mnent
the trigger nmechani sm 105 coul d be a@bnfigured to cause actuation of the

driving unit 95 on generation of a predeterm ned pressure within the

mout hpi ecdherdharagiprisiies ofithe delivstad; swbstancehand therghe provéde fanimprovebddirepy | ses a
| i nkage a Ly.1107 whigh J.ncludes first and second |ink elenments 109,
111, and Zéﬁﬁ%a%augﬁgﬂtﬁ][e Sﬁf_’t'f(,?t' inthis enbodinent a resilient elenent,
particularly a tension spring, for biasing the |linkage assenbly 107 to a

| ocking configuration (as illustrated in Figures 35 to 37) in which the 15
| i nkage a¥'ebeiBing apbmtignt the mputlydécet 19eis deliessed randithe ne@pizte 7 ds avithdiaven uni t
95 in thegpres ositi.on and prevent novenent thereof when | oaded by the

| oad b$ asﬁ?@n%‘f&é‘%%;fa?@ff%&%ﬁbaﬁthe link el ements 109 includes a pivot 113
about which the sane is rotatable, and first and second arnms 115, 117. One
of the arns 115 extends into the nouthpiece 79 20 and, when the |inkage
assenbl y Tby lpasding nrember dORi ofgihe olrivimgmnit i%nis then bbmsed toothe mepératiposi ti on

il d in Fi 35 t i.n. which the fl th through th
ot hpi eclo 05t ed i i Rarby € obh iPing ot SR ar s byt YR ng a
vane to bby tRGbfsh bRSng Rlenidios xR RbhARS BlEH o lﬁérpt,%e)ﬁéd%@féstn%&ﬁao °

other of the link elements | 1 1 is pivotally coupled at one e

di st 0 enepusts thhbodyofithe subsawn dupplynail 85 ehd thepifondtl dfithkgal seipplyturi09 and
at the ot { bend todt h%hdrive Jrenber 97 of the driving unit 95; the second
arm 117 of’ tH% Fied toihd resi ROFIUONS- 109 being  angul arly positioned rel ative
to the first arm 115 thereof such that,- when the |inkage assenbly 107 is
in the locking configuration, the second arm 117 of the first link 30

el enent 1Bgloanug theeregun ofichd dure mbmber@7 blthe eastIposgioanthanipkegofssb@bE t han

180 degr on t i de osite _to the first arm 115 of the first |ink
el erren'? iﬁg ?g%ea:agﬂt;‘ ﬂ?‘feﬁ’g%?glﬁl?&%@?m%%él the {mkage assembly 107 being
15  maintained in the locking configuration by the linkage biasing element 112. In this
configuration, the delivery device is ready for further use. |

Figures 40 to 45 illustrate an exhalation breath-actuated nasal delivery device in

accordance with an eleventh embodiment of the present invention.

20
The delivery device of this embodiment is very similar to the delivery device of the
above-described tenth embodiment, and thus, in order to avoid unnecessary duplication
of description, only the differences will be described in detail, with like reference signs
designating like parts.

25 '

The delivery device of this embodiment differs from that of the above-described tenth
embodiment only in the configuration of the driving unit 95.

In this embodiment the drive member 97 of the drive unit 95 is not configured to
30' commence actuation of the substance supply unit 85 and the gas supply unit 87 at the
same instant as in the above-described tenth embodiment, but rather is conﬁgﬁred such
that actuation of the gas supply unit 87 is commenced prior to the actuation of the




WO 03/ 000310 PCT/ 1 BO2/ 03034 40 second arm 117 of the first link el enent
109 and the second link elenent 111 are over center ediZdbecemngp@0ds t he
drive nmenber 97 of the driving unit 95 when | oaded. Operation of the
delivery device will now be described hereinbelowwith reference to 5
Fi gur esw8a308033® of the acconpanying drawi ngs. In a fir PCTABE30RS
illustrated in Figure 36, the | oadi4ag nenber 103 is operated to bias the
bi asi ng el enrent 101 and | oad the drive nenber 97 of the driving unit 95

Wi th the suBshhtRisupplyRids, wia@reﬁfﬁﬁ‘iﬁt&ﬂagﬁﬁ%)gﬂﬂd%?s &iiveﬁeﬁ?ro?ﬁ? RefiEry’ 7 1S
then first inserted into a nasal cavity of"a subject until the cu menber
80 is fi tahaohsl 83 ofithermtlebuof 8 1 prdorrto shier ddlivert ofinbsthngediom thehezzdi8tald end of

t he outl unit 81 extends about 2 cmipnto the nasal cavity of the subject,
and the (e Hbﬁlfégcéi% vy o pen’s fomnbe nogale gt we a5, lepact pthrie
subj ect tdagRr begins to exhal e through the nout hpiece 79, which- exhal ation

acts to close the oropharyngeal velum of the subject and drive an air flow
over Phe first arm 115 of the first link el ement 109 of the |inkage

assenbly .10.7. which. extends.into the thpi ece 79. WiiJe_the flow.rate
devel ope&“i%%‘s ﬁ%’#’og’mﬁﬁ @}eéf?!aYP acfuaRngy ‘gfo *ﬁﬁé&fﬁt@gaévpléb%gﬁaﬁ@%‘\fféw the
| i nkage @ rg70g ' . ' e drive
renber 93 arCRip the R thetfcr S7GER TR BP SpRdB i 6t BodiPof e Hhflipch
subst anc supplyppity8uniten8be dniste themigpa 97sispinl theumstt pB i eviredbyaht whived. Wien
the flow rate g \Y; Iopedl_e%e ches _a pregeter_m' neg_ value, as il]ustrated in
Fi gure 3&0°TRbR gt ngsi & aaﬁ%“cefli p gpredetprmingd ofisiapee, f SOIESPORdiRE dPeent 109
-i's sygh t ;S . ' ' 109 to
° poedt Bhedeubfcd g BEHE SO0 aTbahlh (BluskF of i btsfanld Athofy GRS, 10
el ement 21d thespaaseppipluaitdTd In dhik apbedimdre tler subsignéeosupbyungt &Dinctddies 2
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col |l apse..of the link assenply 107 enables the drive nenber 97 of thé
dri vi ng J?fﬁs’c“gsa%e%mbé?&%v@&nﬁw&ﬁé Jubsianes surnly vaitebrodp theotest positien

act uat ed gasiihk ABmattbll. CViIPHE S fguration, the interval between actuation of the gas
supply unit 87 and the common actuation of the substance supply unit 85 and the gas
15 supply unit 87 can be controlled by altering the spacing between the drive member 97

and the body of the substance supply unit 85.

Operation of the delivery device is the same as for the above-described tenth
embodiment. .

20
Figures 46 to 51 illustrate an exhalation breath-actuated nasal delivery device in

accordance with a twelfth embodiment of the present invention.

The delivery device of this embodiment is very similar to the delivery device of the

25  above-described tenth embodiment, and thus, in order to avoid unnecessary duplication

- of description, only the differences will be described in detail, with like reference signs.
designating like parts. ' ' "

‘ The delivery device of this embodiment differs from that of the above-described tenth
30 ° embodiment only in the configuration of the outlet unit 81 and in the infegration of the
| substance supply unit 85 and the gas delivery unit 87. ' -




actuates the substance supply unit 85 to deliver a netered dose of a

subst ance through 30 the nozzle 82 and the gas supply BDé¢cedber@00kel i ver a
net ered volunme of a gas through the delivery channel 83, which gas flow-
interacts with the delivered substance to nodify 12 Decenber 2005 WO

03/ 0003w PEbh#B02/ 03034 41 the characteristics of the pdaligygaass
substance, and thereby provide for gnproved delivery to the nasal airway
of the subject. Follow ng actuation, the nmouthpiece 79 is rel eased and the

nosepi eceliythis gmbpdimeptihe ovtict prihBi iectydes & seeend dslivery Qh?@lé@d@()ebﬁrﬁ athe
| oadi ngﬁmﬁ :%Bﬁ] f ahe. Ol Vi | ' J .
i ggp;pgt Ive %)Iom t I%xﬁ%ﬁﬁgﬁ@éﬁ%&%ﬁ&ﬂl@ﬁ%gﬁ@%%&%%z ‘%ﬁgyﬁﬁ?’fﬁhﬁ%ﬁﬁ s is

returned flowt fiemr &b txtpdaiohi tesath RY 4 fidjdee iadliverads isidh & RITeRtaif vith g return
of the drive nmenber 97 to the rest position 10 causes the body of the

subst anceSEFHIEY devere@drom dhe mezge s%n In1thist emhediment gepptopndrdelive’d? to be

r et ur ned s |t | L.owi ng ..t he r n_of .the drive nmenber 97
to th2§ reé?an[%lglg |1?(|§01%1f&?%g +Oﬁﬁ§%%d;?%§§%ﬁ%(ﬁ§hplicﬁ7?%5’él féeaa&bto;t{hﬁetn?gg%rki ng
conf i gur aineohanisth,tdhdtihe nidutfipage BsmERbtya pfiésddekdlthsd FaRRIvHiish BRGwE ot he

| ocki ng configuration by the |inkage biasing elenent 112. In this ‘
conf i gur aticotievelapment of \reHlgwaabpive dhe irefease gquesshrsr of thet pressupswledse gabes 40 t o

45 i |l ust : h i re .actyat ed nasal ,delivery device i
accor dancgﬁ%\nl%t %ﬂgﬁa( 8?%@%’#&1% r?bsggjiilcﬁr%ﬁtf%@f’ C%O%éﬂgedsﬁgﬁlpp?‘ﬁ\t}éﬂ?ﬁb e IE’ﬁfﬂThe
delivery sgiewhesf 1B sithed. enbodi nent is very simlar to the delivery device
of the above-described tenth enbodi nent, and thus, in order to avoid
unneckssary duplication of description, only the differences will be
described.ip.detail. with |like reference.signs designating Like.parts. 25
The del 1 vi JrisiEteumstt s sUefied iy i b2 rometieen fidrop ot st h S
abg);/e;9 g esdibpdred vt the cRAMBEH JTRIFithOfsVsubply ulif 870 Wk GHERAdRBufily LR gdr i Vi ng
uni :
: comprises a cylinder 121 which defines a chamber 122 and into one, forward end of
which a hollow needle 123 extends as an extension of the nozzle 82. The substance
___1_5 supply unit 85 further comprises first and second pistons 124, 125 which contain a

volume of substance therebetween and are movably disposed within the chamber 122.

With this configuration, the forward, piston 125 is driven forwardly on the rear, piston
.124 being driven forwardly, the substance contained between the pistons 124, 125 being

20  substantially incompressible. The forward piston 125 is a puncturable mexﬁber which is
punctured by the needle 123 of the nozzle 82 on being driven onto the same, with the
needle 123 of the nozzle 82 being in fluid communication with the substance contained
between the pistons 124, 125 on puncturing the forward piston 125.

25 I tlus embodiment the forward piston 125 of the substance supply. unit 85 is spaced
from the needle 123 of the nozzle 82 by a predetermined distance such that the piston 91

of thé gas sﬁpply unit 87, which drives the rear piston 124 of the substance supply unit

85, is required to be driven a predetermined distance before the forward piston 125 of

the substance supply unit 85 is ruptured and substance is delivered through the nozzie

} 30 } '82., In this way, actuation of the gas supply unit 87 is initiated prior to the actuation of
the substance supply unit 85, whereby an interacting gas flow is delivered from the
 delivery channel 83 of the outlet unit 81 prior to the delivery of substance from the




In this enbodi nent the drive nenber 97 of the drive unit 95 is not

-~ configured to 30 comence actuation of the substance 12Upgremban2®0385 and
the gas supply unit 87 at the sane instant as in the above-described tenth
enbodi nent, but rather is configured such that actuation of the gas supply
unit 87wibn3mooseenced prior to the actuation of the, 12 peg¢gs®ai303005 WO

03/ 000310 PCTI 1 BO2 /03034 42 substs#ance supply unit 85, whereby an
interacting gas flowis delivered fromthe delivery channel 83 of the

outl et unj prlors O"tfﬂ‘g | § O €q | 2 and
t hen dur Fir?%ﬂté ?\83 %ﬂe(flihf;elr%/ 0 @gbds?}ﬁg% e&;gru%m %@ﬁ%z%eﬂn s%ic]%&%lsg? go' :

i nteract imetdet tith the agme. In ithis tépitodimmdo dienfmdrvil R twednaytehtivatofathé @as of t he
substance supply unit 85 is achieved by _configuring the drive nmenber 97

such as tSHPR¥ WHfletnd the sommomeriyation diithe suhstanses swpplys upis|Sy andi the @8s when

the driv YA I Ll . r t [,V E ber 97
has to bo blyane & oah be clintclfed WRlieARE e BRind BALER e tBrily Hyol §
pr edef er rif itetsubitaRceapply tinit[35i @8 thonez0RIOR ofiGicurt-ijeR20f t he substance

supply unit 85 and the gas supply unit 87. In this enbodi nent the
substance supply unit 85 includes a biasing elenent 119 for returning the

.substanc y ' est.1posi { i fol,l ow n ct uatd on.. Wth

this con?ﬁ%&?& igﬁﬁh%H%éfﬁgépgﬁféHgtgge%mgégga(¥oﬁwom&T%3%33§Mﬁs§%$?y uni t
87 and t mbodimenn act uati on of the substance supply unit 85 and the gas 15
supply unit 87 can be controlled by altering the spacing between the drive

menber 97 and the body of the substance supply unit 85. QOperation of the

del.i device | st f h -d i bed tenth, diment. 20
P gul &6 FRENCE Wi o CuRAPEodE lfrint AP BR RS et Bt AR el vory
devi ce i prefaesiHBnRent tahd @ah W8 lthddii@IhombAP Biffefdnt WhSs RABRAN Hepamight | ON.

The delivery device of this enbodinent is very simlar to the cPeI i very
devi ce ofrophihe scope of the invention as defined by the appended claims,

In particular, it should be understood that features of any of the embodiments could be
15 incorporated in any other of the embodiments. For example, the second and third
embodiments could incorporate features of the first embodiment, in particular the at

least one expandable cuff member 23 as in the first embodiment.

Also, in embodiments where an entraining gas flow is not required through the nasal

20  airways of subjects, ones of the embodiments could be modified to include no such gas

- flow. For example, the first-described embodiment could be modified such that the
outlet unit 21 includes only the nozzle 23 and no delivery channel 23. |

In the described embodiments the mouthpieces are configured to be gripped in the lips
- 25 c}f a subject. In alternative embodiments the mouthpieces could be configured to be
gripped by the. teeth of a subject and sealed by the lips of the subject. In preferred
embodiments the mouthpieces could be specifically configured to have one or both of a
shape or geometry which allows the delivery devices to be gripped repeatedly in the
same position, thereby providing for the respective nosepieces to be reliably inserted in:

' 30  the same position in the nasal cavity.




25 above-described tenth enbodi ment, and thus, in order to avoid
unnecessary duplication of description, only the diffel2ddewmber R00DHe
described in detail, with like reference signs designating |ike parts. The
delivery device of this enmbodinment differs fromthat of the above-descri bed
tenth W¥OGAMGHPent only in the configuration of the owtiratoaneds 81 and in
the integration of the substance s4fpply unit 85 and the gas delivery unit
87, .12 Decenber 2005 WD 03/ 000310 PCTI I B021 03034 43 In this enbodi nent the
out| et unint pidtertddC bMESELR I Y&F ’ Nene nnul ar
channel whi %:)h IS d%%posedn%g@g%éﬁwg é%?%ﬁ%gﬁ%%%%‘g tgzc?éh?ﬁl?%%%nﬁ%i ch an
air  fl ovihfouginoan nesitibofx subjechatesatina pfessurs abjoeidw houtlé HieyRisReior fdflin as t 0

entrain w the, supbstance delivered fromthe nozzle 82. In this
enbodi rren?ft&‘ﬁélaéf’éc%ﬂ‘&ﬂhé? gt of therpthsrarosid ofjthe subieel thesdimsbicamet - t he

moUtNpi ecliretAoRMAHES AR Alghl e dabd 06 Trios R CAMSH in2 R0 WIG0/SPeIPECE 79
includes a pressure-rél ease valve which allTows for " the developrent of a
f1 ow @bovaieritive etnbadimepisathe delivenf dévie @ubbbataniigatedas deldr\sabstftene a

flow, or at .|east not Suffi cifgir% .flow, cannot be_devel oped through the
nasal  ait\dYe pr???ﬁres\%'fgést not fyificient iy achisys birdirestionehdelisignsthaoush tg@lppl y
~unit 85 AN i i (W Oy i Lt hin the anber 93 of
the gas eoml s ey o By Rdiks e ol ol ol SRS EO e PG SRR | er
121 whi ciedwks imgwosidiigdivbeelum2osarehridrteingapablé of yachignehr@ted (Mli«f@xg, a

hol | ow needl! e 1@3 extends as an extensjon of the nozzle 82. The substance
15 suppl PAHferkysvhen cerain regans oithe nasal ety g obseesied by ewfbmsmbess, 125 whi ch
contgpn a volune of substance therebetween and are novably di sposed within
t he chanber 122. Wth this configuration, the forward, piston 125 is driven

f or war di yAlsw it heotheanodificationnthe idkvdre dedcelr dovRINnERAWBK 6 hfseplddss, in one
subst ance- cont ai ned between the pistons 124, 125 being 20 substantially

i nconpr eSELRfliEenTcankigrGe for Hiessigwitapagus delivasyife taachbifethaumbdr canktiesh i s

punctur eguby dhibdifatl Swddd Avahfifedl8F? bbvie W BELFoME HEoR S0 dld'e Same:

delivery devices via the nosepieces and the mouthpieces.




needl e 123 of the nozzle 82 being in fluid comunication wth the substance
cont ai ned. between the pistons 124, 125 on puncturi ng 2H2edeoban?@b5i st on
125. 25 In this enbodi nent the forward piston 125 of the substance supply.
unit 85 is spaced fromthe needle 123 of the nozzle 82 by a predeterm ned
di st anc®¥098@¢p31that the piston 91 of the gas supply uni PCEMO23dh drives
the rear piston 124 of the substancié supply unit 85, is required to be
driven a predeterm ned di stance before the forward piston 125 of the
substanceCEAPYISY unit 85 is ruptured and substance is delivered through the
nozzle 30 82. In this way, actuation of the gas supply unit 87 is initiated
prior to the actuation .of the substance supply unit 85, whereby an

interactiyng g i: j, s . IR Qﬁﬁggl f _the

out | et unll't 8: B%.%a%}ﬁe{%er?ﬁéhé%?ﬁ%ﬁ@%é Q%B?ﬁgéntoeg% (#n e fgg&@eec er 2005
WO 031000310 44nipkiEinB02/ 03034 nozzle 82 and then during the delivery of
substance fromthe nozzle 82 such as to interact with the sane. In this

enbodPnent t hé RaseRipcafor piiingtora nestilpf whbisct.ithe nowepiece iprdinginnezae and

t he common ac ' f bstance,. | ni 5.and the gas upply
unit 87 can btgﬁ@%[%t?pv cl)]? (fhe%llggtf}ﬁ %1 I? é‘?#\egdéiﬁggg%%gfen%as e weag'h a?cﬁ%tg’F%gF \‘R/ﬁ?d
piston 125 5igflathle aubshanba SURpl ¥ &bhfigdbd addbhé hafiaed dédsdgddnoOfio t he

nozzle 82. QOperation of the delivery device is the sane as for the
above- descri bé&uhalelipmby beisubiesfomrd 10 Finally, it will be understood that

can be-modi £1 Atk 2 IEPIRE STRpES el FomBaR bR PBRFthe scope of

the ggvention as defined by the appended clains. In particular, it should
be understood that features of any of the enbodinments could be .15 °
i ncor por @t ed lhedalivesy device pf ¢lhign brivtesaéindlne &f leasbeneainfintabls cuffiuegbarand and

t'hird enbodi nents co i.ngorporate features .of . the first enbodi nent, in
particul ar th&® gurf:(gt?gt{:e 'Bﬁa{eg%b?ﬁW?go?ﬁ?fanﬁ%%g?e J%E in the first
enbodi nent. Al so, in enbodinents where an entraining gas flow is not

required through the nasal
3. e delivery device of claim 1 or 2, further comprising:

15 a mouthpiece unit through which the subject in use exhales to cause closure of
the oropharyngeal velum of the subject.

4. The delivery device of claim 3, further comprising:
a flow channel fluidly connecting the nosepiece and the mouthpiece unit,
20 whereby exhaled air from an exhalation breath is delivered through the

nosepiece.

5. The delivery device of claim 3, ftn‘thér comprising:
a ﬂ:ow channel fluidly connected to the nosepiece through which a gas flow,
25 sepérate to an exhaled air flow from an exhalation breath of the subject, is in use
delivered to the nosepiece; and '

a gas supply unit for supplying a gas flow to the flow channel.

- 6. The delivery device of any of claims 1 to 5, wherein the delivery unit includes a

30 - dosing unit for supplying at least one substance.




- a reduced pressure which is not sufficient to achfeve bi-

20 airways of subjects, ones of the enbodinents could be nodified to

i nclude no such gas flow. For exanple, the first-descrizidsteaideodddint coul d
be nodi fied such that the outlet unit 21 includes only the nozzle 23 and
no delivery channel 23. In the described enbodi nents the nout hpi eces are
conf i guMHOYWIHE gripped in the lips 25 of a subject. PAETABR2AVOHLI ve
enbodi nents t he nout hpi eces coul d b# configured to be gripped by the teeth
- of a subject and sealed by the lips of the subject. In preferred

enbodi nents t hehedelivipy de¢se 608l B wheReH tﬂeC&JsIﬂF de%sﬂsegatn%ba%? one or

both of a shagg or geonetry which allows the delivery devices to be
gri pped repeat

0 Isypplying lap aetosgle position, thereby providing for the
respective nosepieces to be reliably inserted in 30 the sanme position in
the nasal cavity. 12 Decenber 2005 WO 03/000310 45 PCT/1B02/ 03034 In

pr ef er r edg.enboThéraslivery A8vide bf YRIN 6 Wicp@s (R 8o [thif Wb STl Aeldry&i

substance 't hrough one nostril of a subject at such a pressure as to flow
around t he postamsierrfonsupplying af aerdsel.nasal septum and out of the ot her
nostril of the subject, thereby achieving bi- directional delivery through
t he nasal cavities as disclosed in WO A-00151672. In 5 alternative -

enbodi mem.S { Mhnelablieay Moway o 181, bfeifi U LGRSk Qofiphiales KRS ance at

ona
del i very t hr ougpanp heit fovsupplying wne pfan acgosoh orajeddi ments are still

advant ageous as conpared to known delivery devices in providing for velum
cl osure and bei ng capabl e of achieving targeted delivery, particularly

when 1ger ti@. n e 085vedf divie BRSRImM R ikhoteid' Bie Qiaﬁ%érgq%gg;] ger,f %gﬁgg@s@er s. 10

Al so, in another nodification, the delivery device e two
nosepi eces, i rligwépurspivoi forenpplyimgfa lgmickabrdbswl. t he si nmul t aneous delivery to
each of the nasal cavities. Such enbodi nrents woul d advant ageously provide
for three-point fixation of the delivery devices via the nosepieces and

the mout hpi ecefhe ddivoRFEERE o£8ARn 9, wherein the delivery pump unit comprises a
powder pump unit for supplying a powder aerosol.
15 .
12, The delivery device of claim 6, wherein the dosing unit comprises a powder

delivery unit for delivering a powder aerosol.

13.  The delivery device of any of claims 1 to 12, further comprising:
20 ap. actuation mechanism for actuating the delivery unit in response to exhalation

by the subject.

14.  The delivery device of any of claims 1 to 13, wherein at least one of the at least
. one inflatable cuff member is inflatable to engage an inner wall of a nasal cavity
25 of the subject.

15.  The delivery device of claim 14, wherein the at least one inflatable cuff member
is configured such as, when inflated, to provide a fluid-tight seal between the

o nosepiece and the inner wall of the nasal cavity of the subject.

30 | |




WO 03/ 000310 46 PCT/1B02103034 CLAIMS 1. A nasal delivery device for
delivering substance to a nasal airway of a subject, 12ddgsentieng00a
nosepiece for fitting to a nostril of a subject, the nosepiece including a
nozzl e __through which substance is in use delivered to the nasal airway,
and at 'WQd’é‘f"“‘g’% inflatabl e cuff nenber which is confi §GR@BOA303e i nfi at ed
subsequent to exhalation by the sufject; and a delivery unit for
del i vering substance through the nozzle of the nosepiece. 10 The delivery
devi ce- oftécl aiTheldelivesy devicd b any dfehfiinsONeo 1157 bl eheChf foatfEsREEufS
configured to be inflated in response to exhal ation by the subject. 3. The
del i very devi dBeigberds gonfiguregsuph a3, whendnflaiehyie dispoigt leag adistelietshoftbe uni t

t hr ough whi ch i i N cayse closure of the
oropharyngeal1%%?%2#@%%§%3h£ﬁﬁ?§%%ép§kﬁ%ﬂéﬂag?@@%?y device of claim 3,
further conprising: a flow channel fluidly connecting the nosepiece and the
nmout hpi ece unit, .20 whereby exhaled air froman exhalation breath is

del i ver ed 7t hr chiigrelivery devise pf eleim 16, whprsingidk iay least ate\cuffomenbed iaione 8t
further conprisings nnel {1l uidl.y.connected to the nosepiece

t hr ough whi ch b?tﬁ]ggfssﬁf%é/v% %%%ssé‘gié?%t”ih olxgﬁte%’;}ﬂéillrg% aé;fq,as? ?QW%? Fgﬁlirf’gn
exhal ation br abé homle folasite it Ghasal lafiwia 0P8R suBld vered to the nosepi ece;

and a gas supply unit for supplying a gas flow to the fl ow channel. The :
delivery device of any of clains 1 to 5 wherein the delivery unit includes

a 30 dosiBY Utk defilery 4BRLY b Gaitt 16 SPPY, Aein ISR S Guacs o 1000 S g of 2002

10 the inferior meatus.

19.  The delivery device of any of claims 16 to 18, wherein the site includes at least a

part of the middle meatus.

15 20, The deli#ery device of claim 19, wherein the site includes an inferior part of the

middle meatus,

21.  The delivery device of any of claims 16 to 20, wherein the site includes at least a

. part of the superior meatus.
20 _
22, Thc delivery device of any of claims 16 to 21, wherein the site includes at least a
part of the izxferfor nasal concha.
23.  The delivery device of any of claims 16 to 22, wherein the site includes at least a
25 part of the middle nasal concha. |

- 24, The delivery device of any of claims 16 to 23, wherein the site includes at least a
part of the superior nasal concha,

‘30 25.  The delivery device of any of claims 16 to 24, wherein the site includes at least a
- part of the olfactory region. ' '




WO 03/ 000310 47 PCT11BO2103034 7. The delivery device of claim®6, wherein
the dosing unit conprises a nebulizer for supplying ar pejegtRr 2066 The
delivery device of claim®6, wherein the dosing unit conprises an aerosol 5
cani ster for supplying an aerosol. 9. The delivery device of claim®,

wher ei nwighw/odes3ong unit conprises a delivery punp unit piphp@kBRlkYi Ng one
of an aerosol or a jet. 10 10. The gelivery device of claim9, wherein the

delivery punp unit conprises a |liquid punp unit for supplying a |liquid

aerosol. Jd. T livery.device aof . claim 9, wherein the delivery punp unit
conpri sesﬂﬁa pﬁ%‘i&vﬁﬁn@(ﬁ% (fflaPBP?g{?er? ?/g]ﬁ%z% fthe, sife,apiudes aidedsy  The
delivery devi cgm@fosghai m 6, wherein the dosing unit conprises a powder

delivery unit for delivering a powder aerosol. 13. The delivery device of
any of clainms | to 12, further conprising: 20 an actuation nmechani sm for

actuatin he del Lbyery unit in resppnse hal at.ion by, the suhject. 14.
The del | \%iy dﬂ%ﬁ delvgly ‘%’Wed’ff by &F i‘%%igé Rhrm; e sife ¢ ¥leasht t he
at |l egst one difidiatmbibalgyff menber is inflatable to engage an inner wall
of a nasal cavity 25 of the subject. 15. The delivery device of claim 14,
wherein the at |east one inflatable cuff nmenber is configured such as,

when inflated,to,provide. a fluid:-ti.ght se bet ween the, nqQsepiece and the
i nner wal1® of Wedeﬁﬁglgldgglﬁ f’%fl“yo‘i(’jf‘%lﬂ Ss'@tff’ght Wﬁ%‘emltge pEcs 3‘?5 Bdenst 0
03/ 000310. 48 patt of the epipharynx.

10 29.  The delivery device of any of claims 16 to 28, wherein the site includes at least

adenoids.

30.  The delivery device of any of claims 16 to 29, wherein the site includes at least
tubal ostia.
15
31.  The delivery device of any of claims 1 to 30, wherein at least one of the at least
one cuff member includes at least one lobe which, when the at least one of the at
" least one cuff member is inflated, extends into a region of the nasal cavity of the
- subject such as to at least partially obstruct the same and prevent flow thereinto.
20 '
32,  The delivery device of claim 31, wherein the nasal cavity region is a lower

region of the nasal cavity of the subject.

33.  The delivery device of claim 31, wherein the nasal cavity region is a middle

| 25 ' region of the nasal cavity of the subject.

"~ 34.  The delivery device of claim 31, wherein the nasal 'cavity region is an upper

region of the nasal cavity of the subject.

30 35, ~ The delivery device of any of claims 31 to 35, wherein at least one of the at least
~ one cuff member includes a plurality of lobes which, when the at least one of the




PCT1l B02103034 16. The delivery device of any of clainms 1 to 15, wherein
the at | east one cuff nenber is configured such as, wWmEpetdmibeatzeds to
direct at least a distal end of the nozzle towards a site in the nasal

ai rway of the subject. 5 17. The delivery device of claim 16, wherein the
at | easWOd3M0@ué f nenber is one or both of shaped and ¥icagdosgsedy as, when
inflated, to direct at least a dista# end of the nozzle to a site in the
nasal airway of the subject. 18. The delivery device of claim1l6 or 17,

wherein the S'ét@edsﬂ&ﬁ&éiﬁm@hbleﬁ@%ﬂﬁec?gf(&mﬂrgo%&tﬁ%flﬂﬂaf Wit e 19

The delivery device of any of clalns erein t site 1ncludes at
| east a part statbjetchsmﬂmadm mlmapmallﬁ&nshﬁlctfﬁheaxﬂehmd/pjeyelﬂﬂmuﬁemtnt@.l aim 19,
wherein the site includes an inferior part of the mddle nmeatus. 21. The
del i very device of any of clainms 16 to 20, wherein the site includes at

least a Fart ffe ddiRepHBRAdST dRAL I I%pen%%he %391 &%tg\f%é(nsda?e\! Oq;?{%dany of

clainms 16 to 21, wheréin the S|te|n udes at e I'nferior
nasal Sconcha. mﬁidlél'teglmiebfﬂmmsalewmmfahembjeanf clains 16 to. 22, wherein
the site includes at |least a 25 part of the m ddle nasal concha. 24. The
delivery device of any of clains 16 to 23, wherein the site includes at

any of "ol s T ‘léi‘%w eere| n ﬁ? ‘%ﬁi&&!ﬁ?thix?a %cav-aw??éas;a\‘{gi%eq%hgﬁ 1(:)];1

any of clains é site in es a  par
ol factory regmppex 1bgicoe of theaiasa? AGHD (RS8HH&310 49 PCTI |1 B0210303 26. The
delivery device of any of clains 16 to 25, wherein the site includes at

| east
10 38 The delivery device of claim 35, wherein the nasal cavity regions are middle and

upper regions of the nasal cavity of the subject.

39.  The delivery device of any of claims 1 to 38, wherein the at least one cuff
member is configured to be inflated by air from exhalation breath of the subject.
15
40.  The delivery device of any of claims 1 to 38, wherein the at least one cuff
member is configured to be inflated by a gas source separate to the exhalation
breath of the subject.

20 41.  The delivery device of any of claims 1 to 40, wherein the nosepiece includes a

single inflatable cuff member.

42.  The delivery device of claim 41, wherein the at least one cuff member is a
substantially annular member disposed about the delivery channel.
25
43.  The delivery device of any of claims 1 to 40, wherein the nosepiece includes a
plurality of inflatable cuff members.

44.  The delivery device of claim 43, wherein the nosepiecc mcludcs a plurality of

30 cuff members disposed about the penphery thereof.




sinus ostia. 27. The delivery device of any of clainms 16 to 26, wherein the
site includes at least 5 sinus infundibulum 28. The @eabhédepiner dens ce - of
any of clains 16 to 27, wherein the site includes at |east a part of the
epi pharynx. 10 29. The delivery device of any of clains 16 to 28, wherein
the sit@gd @ddobslgs at | east adenoids. 30. The delivery geyhig@/mbsany of
clains 16 to 29, wherein the site ificludes at | east tubal ostia. 15 31.
‘The delivery device of any of clainms 1 to 30, wherein at |east one of the
at | east ne oy S Sty O |.Chy at
| east one4%f tﬁgé g?lmggésvtléeg%e&%%f?‘grkrveﬂne’g%?tﬂiles&%\H%%%gg&%% Bérgl%gq"lttr? g a
regi on of the pasitidn 1oy 4 engh of i@ nosilie) ect such as to at |east partially
obstruct the same and prevent flow thereinto. 20 32. The delivery device of
- claim 31, wherein the nasal cavity region is a |lower region of the nasal
cavity ofgdhe PublaRkys Alice IRIARIY SHYHANE 665 loct LbHCS hust IELEIRq L N
nasal cavity region Y SVRedaré region o TRE RASAIR AV y 0 e
subj e . 34. Thetsehibesriy sptvd pesitinsal@igthdlengthhf il sbfee nasal cavity
region is an upper .region of the nasal cavity of the subject. 30 35. The
delivery device of any of clains 31 to 35, wherein at |east one of the at

| east ong, cufdf, i nel . I ity of-J]ob whi.ch,. en t at

| east one&df tt%%@%é’cdeeg Géag)(}%%ﬂﬁ 4&@%\_/“_)&%?1%1’% SRS ﬁgﬂseg{% ?I east
one cuff menbes distl e bfah€dozzxt end into regi ons of the nasal cavity of the
~subject such as to at least partially obstruct the sanme and prevent flow

t herei nto.

10 48. A nasal delivery device for delivering substance to a nasal cavity of a subject,
comprising:
a nosepiece including a nozzle through which substance is in use delivered to the
nasal cavity, and at least one inflatable cuff member which is configured such as,
when inflated, to provide a fluid-tight seal between the nosepiece and an inner
15 wall of the nasal cavity of the subject; and

a delivery unit for delivering substance through the nozzle of the nosepiece.

49.  The delivery device of claim 48, wherein the at least one inflatable cuff member
is configured to be inflated subsequent to exhalation by the subject.
20
50.  The delivery device of claim 48 or 49, wherein the at least one inflatable cuff
member is configured to be inflated in response to exhalation by the subject.

51.  The delivery device of any of claims 48 to 50, further comprising:
25 . a mouthpiece unit through which the subject in use exhales to cause closure of

the oropharyngeal velum of the subject.

52.  The delivery device of claim 51, further comprising:
. a flow channel fluidly connecting the nosepiece and the mouthpiece unit,
30 whereby exhaled air from an exhalation breath is delivered through the

nosepiece.




36. The delivery device of claim35, wherein the nasal cavity regions are
|l ower and 5 mddle regions of the nasal cavity of theispbiseter 2665 The
delivery device of claim35, wherein the nasal cavity regions are | ower and
~upper.  regions of the nasal cavity of the subject. 10 38. The delivery

devi ce WO 05/00034¢ 35, wherein the nasal cavity regi ons arecwrded/esomnd upper
‘regions of the nasal cavity of the 3ubject. 39. The delivery device of any
of clainmse 1 to 38, wherein the at |east one cuff nenber is configured to
be i nfl atsad bynai Jakif Ly , e q;,&gé f .subject. 15 40: The

del i verysgévi zg@o%ehgﬁyﬁg?&(%?g%#?l’to é}bo%?gis%%n the at |east one cuff
menber i s confa Jowechahoelbfuidiyf doahedtedyo thegassepiets deosghpahivhea gas floey,

exhal ation breath of thg@u{ﬁ%gét. 0 41. The_ delivery devjce of any of
claims 1 to 4GCPHREIRAR ckipde gweﬁé@l' AR e %t@nebrea;hﬁé%%tlhlﬁptatw@ecuff
menber. 42. Thgs; } ECe. claim4l, wherein the at |east one cuff
menber is a 2%%2%%?‘?2%“9 n%%%;d menber di sposed about the delivery
channgl . 25 43.ga¥kepde bhiv forysupislyinge gab flamytodhe fldbwichankl.t 0 40, wherein the

nosepi ece includes a plurality of .inflatable cuff menbers. 44. The
delivery device of claim43, wherein the nosepiece includes a plurality of

03100031051 RRReERED SEYRE ey QHIRRly AAGTSY. HSHAR. oy ERRHRIuER 0, 1
the cuff nmenberdosmgamil fopagelyint atdast oposibkiagde. al ong a | ength of the

~nozzle. 46. The delivery device of claim44, wherein the nosepiece
includes first and second 5 cuff nenbers in spaced positions along the

lengjp oksthe T'Px@%i%li@ery device of claim 54, wherein the dosing unit comprises a nebulizer

for supplying an aerosol.

56.  The delivery device of claim 54, wherein the dosing unit comprises an aerosol

canister for supplying an aerosol.

15
57.  The delivery device of claim 54, wherein the dosing unit comprises a delivery
pump unit for supplying one of an aerosol or a jet. '
58.  The delivery device of claim 57, wherein the delivery pump unit comprises a
20 liguid pump unit for supplying a liquid aerosol.

59.  The delivery device of claim 57, wherein the delivery pump unit comprises a

powder pump unit for supplying a powder aerosol.

25  60.  The delivery device of claim 54, wherein the dosing unit coinprises a powder

delivery unit for supplying a powder aerosol.

61.  The delivery device of any of claims 48 to 60, further comprising:
o an actuation mechanism for actuating the delivery unit in résponse to exhalation
30 by the subject. o




47. The delivery device of claim46, wherein one of the cuff menbers is

di sposed at a distal end of the nozzle. 10 48. A nasais detdmisdrypodsvi ce for
delivering substance to a nasal cavity of a subject, conprising: a

nosepi ece including a nozzle through which substance is in use delivered to
the nad¥QO¥ePP10y and at | east one inflatable cuff nentreT/mBo/edesis
configured such as, when inflated, 330 provide a fluid-tight seal between

t he nosepi ece and an inner 15 wall of the nasal cavity of the subject; and -
a del i ver§2.uni Thé deliveyideeice nf myhst dfias 49 {OFYNwhetBin@éZt Qe ohBQufr
nosepi ece. 49. The delivery device of claim48, wherein the at |east one
i nflatabl e cuf PeRORbISconfigired spchapg when wilted; tordireeieat leasbs disted end pbthe

exhal ation by W =Tol : %-g iyery device of claim48 or 49,
wherein the at eaiﬁdwgﬁcgﬁsﬁ%ﬁ%@%ﬁagﬂcu %Ofr@ﬁégﬁ%eﬁs configured to be
inflated in response to exhalation by the subject. 51. The delivery device

of any. of cl aigﬁ 48 to 50, further conprising: 25 a nouthpiece unit through
whi cht heS%ubj B¢ delivegsdevisenal] daim 62, vdhiesein ghecns deast ofie cuffi menttopisamengeal

- velum of the sybj i | bvery, devi o] | ai m 51, fyrther
conprising: a o&?%%?%%gil JP ﬁﬁﬁlgﬁl} %b%’ﬁ‘é%ﬂﬂﬁgdl{?e‘%%ggpéé%é stef et
out hpi ece uni the noZdle Whesiehin tRxhahbdrvdy of thdfibfde . €xhal ation breath is

delivered through the nosepiece. 12 Decenber 2005 WO 03/ 000310 52.

PCT/ 1 B0O2/ 03034 53. The delivery device of claimSi, further conprising: a
fl ow cha [ fea ) o) ted,to the nosepi ece throu which a gas fl ow,
separ at ergthg anf%gx%g%cgﬁ' %ch%ﬂ%gwar%rﬂlg ’ E’E%SWJ‘F? 8¢ melder aldeast pragiflj ect |
~is ifdOuse delthy&ifedbrifedtiie nosepi ece; and

65.  The delivery device of any of claims 62 to 64, wherein the site includes at least a

part of the middle meatus.

15 66.  The delivery device of claim 65, wherein the site includes an inferior part of the

middle meatus.

67.  The delivery device of any of claims 62 to 66, wherein the site includes at least a
part of the superior meatus.
20
68.  The delivery device of any of claims 62 1o 67, wherein the site includes at least a
part of the inferior nasal concha.

69.  The delivery device of any of claims 62 to 68, wherein the site includes at least a
,2‘5 part of the middle nasal concha.

70.  The delivery device of any of claims 62 to 69, wherein the site includes at least a

part of the superior nasal concha.

30 71. The delivery device of any of claims 62 to 70, wherein the site includes at least a

part of the olfactory region.




5 a gas supply unit for supplying a gas flow to the flow channel. 54. The

delivery device of any of clainms 48 to 53, wherein thejsd8idevfyey 206w t
includes a dosing unit for supplying at |east one substance. 10 55. The

delive jce of claimb54, wherein the dosing unit conprises a nebulizer
f or suéﬁ?gﬁﬁgggn aerosol . 56. The dglivery devi ce of clggﬁpﬁﬁmmWHerein t he
dosi ng unit conprises an aerosol ¢anister for supplying an aerosol. 15 57.
~The. deliyery device of claimb54, wherein the dosing unit conprises a
del i ver y 72punpbg deliverp desige of gmnef daigsdi2 tn’laavhesein thy site incudesss leashe

delivery devigﬁngﬁ%iain157, wherein the delivery punp unit conprises a 20
| i qui d punp uni Por supplying a liquid aerosol. 59. The delivery device of
claim57, wherein the delivery punp unit conprises a powder punp unit for
suppl yi ng_a powder aerosol. 25 60. The delivery device of claim54, wherein
the dosi %23 uhe debysy idewise af paneloslaingedl toctds wherdin thr sitsuippghgésra leaspowder

aerosjol. 61. Ilﬁgsdfﬁ iqﬁ%%ﬁiwgevi ce of any of clains 4g' to 60, further

conprising: ah ac chanismfor actuating the delivery unit in
response to exhalation 30 by the subject. 12 Decenber 2005 WO 031000310 53
PCT/1 B0O2/ 03034 62. The delivery device of any of clainms 48 to 61, wherein
the at | &hst éhedelivery degepelanyof elpiths §2 ke swleheindhe siteanclidds| safedt a t o
“direct at Ieasgrtgf isetal a’g',nd of the nozzle towards a site in the nasal

ai rway of the“'subj &t PI}%‘ 3% The delivery device of claim®62, wherein the
at | east one cuff menber is one or both of shaped and sized such as, when
inflated, to direct at |least a distal end of the nozzle to a site in the
nasdi0 ai fiay ©he delevesyidpdct of any of claims 62 to 74, whercin the site includes at least

adenocids.

76.  The delivery device of any of claims 62 to 75, wherein the site includes at least
tubal ostia.
15
717. The delivery device of any of claims 48 to 76, wherein at least one of the at least
.one cuff member includes at least one lobe which, when the at least one of the at
least one cuff member is inflated, extends into a region of the nasal cavity of the
subject such as to at least partially obstruct the same and prevent flow thereinto.
20 |
78. = The delivery device of claim 77, wherein the nasal cavity region is a lower

region of the nasal cavity of the subject.

79.  The delivery device of claim 77, wherein the nasal cavity region is a middle

25 region of the nasal cavity of the subject.

. 80.  The delivery device of claim 77, wherein the nasal cavity région is an upper

region of the nasal cavity of the subject.

30 SLI " The delivery device of any of claims 77 to 80, wherein at least one of the at least
one cuff member includes a plurality of lobes which, when the at least one of the




64. The delivery device of claim62 or 63, wherein the site includes at

-~ least a part of 10 the inferior meatus. 65. The del i ves pesloNbi200E any of

clains 62 to 64, wherein the site includes at least a part of the mddle
meatus. 15 66.- The delivery device of claim®65, wherein the site includes

an i nf exgtgpés/gpasio of the mddle neatus. 67. The deliverpcgaghoeso9d any of
claims 62 to 66, wherein the site igeludes at |east a part of the superior
nmeatus. 20 68. The delivery device of any of clainms 62 to 67, wherein the

site includes ni%?f Qf: E‘IR iLnf ek 2@53' ﬁﬁﬂﬁ?ﬁ.
del i very devi cgglgéﬁg%mg? c g%rrr@ %ddeg%‘,ﬁ&\%\ﬁe% n t(ﬁe Sl e?ﬁiﬁﬁg@? at
| east a 25 pasubjad stdheasito dlesst pasially fitlikdh@merihd pidentbdw ieksinidevi ce of any

of clains 62 to 69, wherein the site includes at |least a part of the
superior nasal concha. 30 71. The delivery device of any of clains 62 to

Deconber 005 W5 B GO0ATS EF Ber| FaodriiB iy 8t St HaiaRt Yok Gl 2,y
of cld ns 62 tmiddle regivmsoif thetraeal shtity offibé sbgetat | east  sinus ostia. 73.

The delivery device of any of clains 62 to 72, wherein the site includes at
| east sinus infundi bulum 74. The delivery device of any of clainms 62 to

73, wheregq ther Sihie...J Ak { be. eni.ph . 10 75.
The dotivery. e Sarsr SRRk 4€ Sy ey Bl R oboce o

| east adenoi dgpper regions of the nasal cavity of the subject.

10 84.  The delivery device of claim 81, wherein the nasal cavity regions are middle and

upper regions of the nasal cavity of the subject.

85.  The delivery device of any of claims 48 o 84, wherein the at least one cuff
member is configured to be inflated by air from exhalation breath of the subject.
15
86.  The delivery device of any of claims 48 to 84, wherein the at least one cuff
member is configured to be inflated by a gas source separate to the exhalation
breath of the subject.

20 87.  The delivery device of any of claims 48 to 86, wherein the nosepiece includes a

single inflatable cuff member.

88.  The delivery device of claim 87, wherein the at least one cuff member is a
substantially annufar member disposed about the nozzle.
25
89.  The delivery device of any of claims 48 to 88, wherein the nosepiece includes a

plurality of inflatable cuff members.

| 90. The delivery device of claim 89, wherein the nosepiece includes a plurality of
30 cuff members disposed about the periphery thereof. ' ' |




76. The delivery device of any of clains 62 to 75, wherein the site
includes at |least tubal ostia. 15 77. The delivery dem p&epibepngo®mf cl ai ns
48 to 76, wherein at |east one of the at | east one cuff nenber includes at
| east one | obe which, when the at |east one of the at |east one cuff
menber- W@ 03M00033¢ ed, extends into a region of the nasal ®&WIBY2/3034 he

subj ect such as to at |east partial¥y obstruct the sane and prevent flow
thereinto. 20 78. The delivery device of claim 77, wherein the nasal cavity
regi on i 9la | akerdelived deticelof ichem g athefdl itie/cu®f meh®esUld divhosed af Sne The
delivery device of claim77, wherein the nasal. cavity region is a mddle
25 region of tPR&itigastansedength obthemeazlgubj ect. 80. The delivery device of
claim77, wherein the nasal cavity region is an upper region of the nasal
cavity of the subject. 30 81, The delivery device of any of clains 77 to

80, wher@Rn atTHeeRfivergiiRviet of BRI D0] WhGkin 188 fosepicte MRIRRS firdl @hd 9850
plurality of |obes which, when the at |east one of the 12 Decenber 2005 WD

03/ 009310 55 muffnrapbars Jomecesdt positions along thulengiroftfernazslei nf | at ed, extend
into regions of the nasal cavity of the subject such as to at |east
partially fill the same and prevent flow thereinto. 82. The delivery device

of clai mo8l, wWherRliferlyRvidasablaiavi! Whérel ARSorAhEclPWRMBRRAGSs dBsphididie
regions of the nasal cavity of the subject. 83. The delivery device of

clai m 81, wheedlisfaland afdkemozglgvi ty regions are | ower and upper regions of
the nasal cavity of the subject. 10 84. The delivery device of claim81,
wherein the nasal cavity regions are mddle and upper regions of the nasal

caviiy ob4the ASHRIaPablivedp devibe foielaliveing S®4iaace & a ARV afrwal 3 WBsuffect 0 84,

wherein the at |east one cuff .
comprising: .
a nosepiece for fitting to a nostril of a subject, the nosepiece including a nozzle
through which substance is in use delivered to the nasal airway, and at least one
cuff member which is configured such as, when fitted in a nasal cavity of the

15 subject, to engage an inner wall of the nasal cavity of the subject and direct at

least a distal end of the nozzle towards a site in the nasal airway of the subject;

and

a delivery unit for delivering substance through the nozzle of the nosepiece.

20 95.  The delivery device of claim 94, wherein the at least one cuff member is one or
both of shaped and sized such as to direct at least a distal end of the nozzle to a

site in the nasal airway of the subject.

96.  The delivery device of claim 94 or 95, further comprising:
25 a mouthpiece unit through which the subject in use exhales to cause closure of

the oropharyngeal velum of the subject.

97.  The delivery device of claim 96, further comprising:
' a flow channel fluidly connecting the nosepiece and the mouthpiece unit,
30 whereby exhaled air from an exhalation breath is delivered through the

nosepiece,




menber- is configured to be inflated by air from exhal ati on breath of the

subject. 15 86. The delivery device of any of clains 4% bacddperesei n the
at | east one cuff nenber is configured to be inflated by a gas source
separate to the exhalation breath of the subject. 20 87. The delivery

o devi ce wlo @eAd clainms 48 to 86, wherein the nosepi eceljd?bb%&;@ .single
i nfl atabl e cuff nenber. 88. The del yvery device of claim8v7, erein the at

- least one cuff nmenber is a substantially annular nmenber di sposed about the
nozzi e. , 89. -The deliver eyi.ce of any of clainms 48 to 88, wherein the
nosepi ec?ﬁ‘nclyﬁeegehé(ery eﬁ’}%ﬁ(}%"&%ﬁﬂ%ﬁkymw&&f nmenbers. 90. The

delivery devi cg s her ARidIyVBSHRERd b [ ' : ity of
30 cuff nenbers d?ngﬂ(l)%kelgp a%gbt thebtggrt?g?lﬂgé&?ﬁggg%#o{l%%%e%%%@65 WO

031000310 56 PEPA2BOR/2038Bded dir fibwetrdalan\eahylatimybreathalf thd aibjecl@s in wder ei n

the cuff rrenbeiei. arFl di,sposed at one position along a |length of the
nozzle. 92. THEYE® \’%hﬁ?@é@?‘ﬁ‘?*ﬁ’? cl ai m 90, wherein the nosepi ece incl udes

first sand secofghs ¢ pﬁymtwgﬁgb@jﬂgrh %ag%%;ltoqﬁggg{,‘%m_ong the | ength of

the nozzle. 93. " The délivery device of claim?9 erern one of the cuff
menbers i's disposed at a distal end of the nozzle. 10 94. A nasal delivery

device f deljvering substance tgo a. n | airway. of a subject,
conpri si IEP;? * a %s‘ieﬁvg‘@’é}jw ey Pﬁgwag;fw ?"i\ﬁ%eb‘?ﬂlﬁ delipgre gpit ipqludes
nosepi ece i nClgHsRD Fhif¥QF &hilyih D HOHER oWk BReSMPSt ance is in use delivered
to the nasal ail rwaﬂ% and atfpljgagt one  cu menber which is configured such
as, when fitted in a nasal cavity of the

10 | 100.  The delivery device of claim 99, wherein the dosing unit comprises a nebulizer

for supplying an aerosol.

101.  The delivery device of claim 99, wherein the dosing unit comprises an aerosol

canister for supplying an aerosol.

15
- 102.  The delivery device of claim 99, wherein the dosing unit comprises a delivery
pump unit for supplying one of an aerosol or a jet.
103.  The delivery device of claim 102, wherein the delivery pump unit comprises a
20 liquid pump unit for supplying a liquid aerosol. '

104. The delivery device of claim 102, wherein the delivery pump unit comprises a
powder pump unit for supplying a powder aerosol.
25 105. The delivery device of claim 99, wherein the dosing unit comprises a powder

delivery unit for supplying a powder aerosol.

106.  The delivery device of any of claims 94 to 99, wherein the substance comprises a
| powder. ' '
30

107. _ The delivery device of claim 106, wherein the substance is delivered as a powdér

aerosol.




- 15 subj ect, to engage an inner wall of the nasal cavity of the subject and
direct at |least a distal end of the nozzle towards a $ becdiibdrPBopasal

ai rway of the subject; and a delivery unit for delivering substance

-through the nozzle of the nosepiece. 20 95. The delivery device of claim
94, wheWé 43000320 at | east one cuff menber is one or bot he@fipebragess and

'sized. such as to direct at least a #stal end of the nozzle to a site in
t he nasal airway of the subject. 96. The delivery device of claim94 or 95,
further conprising: 25 a nout hpiece unit through which the subject in use
exhal es to cause closure of the oropharyngeal velum of the subject. 97.
The del i VidBy dididslivery deivize of 8y of elaintse4 to@8pwheieipthe aubstame chapials o | ui dl y
connecti ng thj{ rll’gqs.lepi ece and the nout hpi ece unit, 30 whereby exhaled air
from an exhal at4 breath is delivered through the nosepiece. 12 Decenber
2005 WO 031000310 PCT111B02/03034 57 98. The delivery device of claim 96,
further conprising: a flow channel fluidly connected to the nosepiece
t hr ough i89ch Thegdadiveiyodgvicesahelnim 408 owhereirxihel lagidis odd 66\ E610bRDT a
exhal ation breath aof the subject, is in use delivered to the nosepiece;

~and 5 a gas sUPHSGRit for supplying a gas flowto the flow channel. 99.

The delivery device of any of clains 94 to 98, wherein the delivery unit

includes a dosing unit for supplying at |east one substance. 10 100. The

del i very ld@vi ddedklivérgidevie® of elaem di0B of 169 dekdreig tHO kibsemMaPis RESeddRghul i zer

for supplying.an aerosol. 101. The delivery device of claim 99, wherein

t he dosi ng unihﬂ'”@??r?ﬁ?%“ es an aerosol canister for supplying an aerosol.

"15 j0
 111. The delivery device of claim 108 or 109, wherein the substance is delivered as a
liquid jet.
112.  The delivery device of any of claims 106 to 111, wherein a major fraction of the
15 particle size distribution is in the range of from about 1 pm to about 80 pm.

113.  The delivery device of claim 112, wherein a major fraction of the particle size

distribution is in the range of from about 1 pm to about 50 pm.

‘20 114. The delivery device of claim 113, wherein a major fraction of the particle size
| distribution is in the range of from about I pm to about 30 pm.

115.  The delivery device of claim 114, wherein a major fraction of the particle size |
distribution is in the range of from about 10 pm to about 30 pm.
25 | |
116. The delivery device of claim 115, whereiri a major fraction of the pérticle size

distribution is in the range of from about 10 pm to 20 pm.

117.  The delivery device of claim 116, wherein a major fraction of the particle size

30 distribution is in the range of ﬂom about 15 pm to about 30 pm.




102. The delivery device of claim99, wherein the dosing unit conprises a
delivery punp unit for supplying one of an aerosol oryApi&mnet9805 The
delivery device of claim 102, wherein the delivery punp unit conprises a
.20 liquid punmp unit for supplying a liquid aerosol. 104. The delivery
devi ce WO @@p3m 102, wherein the delivery punp unit compdrgse/@oe3qpowder
punp unit for supplying a powder aefbsol. 25 105. The delivery device of
claim 99, wherein the dosing unit conprises a powder delivery unit for
suppl! yi ngy g. PoygLe . : Pinded4 ] fos S RLgs 94 to
9, mhere}%gthe sﬂﬂgﬁgﬁéga?éﬁgﬁ?ggs a 6%§ﬁ£¥¥q%%kﬁ 7?S%ﬁg¥%§%f§%ry devi ce
of claim 106, apatef thetihferisnrsttance i s delivered as a powder aerosol. 12
Decenber 2005 WO 03/ 000310 58 PCTI E802/ 03034 108. The delivery device of
~any of clainms 94 to 99, wherein the substance conprises a liquid. 5 109.

The del i very deyd §8; ' X‘f@%ﬁs@ gLk Ol S ution
or a suspension.&%?%fy&#r@e{jgg%?ggﬁy evitgtgt o%’%g#wggltg?ﬁaﬁg?ﬁvﬁg%tei n the
subst &nce i s deparvefthd naiddla mdatwgui d aerosol. 10 1 | | The delivery device

of claim 108 or 109, wherein the substance is delivered as a liquid jet.
112. The delivery device of any of clains 106 to 111, wherein a mgjor

fraction t ' ' i i ' ' S g Rt om |
about 1 p%of Ohg%eoiﬁivg%f%é%ﬁe%{?aﬁﬁﬁibﬁﬁlﬁr@&%@%tg\} ?%Ig&gfﬁﬁfgﬁﬁqpﬁafg{)f%er ein a
maj or. fracti ormulllddneatparticl e size ‘ Z

10 121. The delivery device of any of claims 94 to 120, wherein the site includes at least

a part of the superior meatus,

122, The delivery device of any of claims 94 to 121, wherein the site includes at least

a part of the inferior nasal concha.

15
123.  The delivery device of any of claims 94 to 122, wherein the site includes at least
a part of the middle nasal concha.
124.  The delivery device of any of claims 94 to 123, wherein the site includes at least
20 a part of the superior nasal concha. |

125. The delivery device of any of claims 94 to 124, wherein the site includes at least

a part of the olfactory region.

25  126. The delivery device of any of claims 94 to 125, wherein the site includes at least

sinus ostia.

127.  The.delivery device of any of claims 94 to 126, wherein the site includes at least
|  sinus infondibulum, |
30 |
128.  The delivery device of any of claims 94 to 127, wherein the site includes at least
- a parf of the epipharynx. |




distribution is in the range of fromabout 1 pmto about 50 pm 20 114. The
delivery device of claim 113, wherein a major fracti omoheddphdp2bds Ccl e si ze
distribution is in the range of fromabout I pmto about 30 pm 115. The
deliver evice of claim 114, wherein a major fraction of the particle size
di stri bﬁ'ﬂ‘ﬁf?”?z’é“l n the range of from about 10 mto aboutPCIOBR2G3I036 116. The
delivery device of claim 115, whereth a major fraction of the particle size
distribution is in the range of fromabout 10 pmto 20 pm 117. The
delivery device of claim116, wherei n a mjor fraction of the particle size

30 distrifgti i 8.0 e ra fro b 0 abou 0
Decenber ]?' 05%% d{%}[ﬁeﬁ %at Q‘ég T%%‘%*Pn © JUP 17 8&??%% of
any of clai nms f9dndi@s. 117, wherei n the site includes at |east a part of the

inferior neatus. 119. The delivery device of any of clainms 94 to 118,
wherein the site includes at least 5 a part of the mddle neatus. 120. The

the e madeoeneg dPbe Oty B daheredadebwhepniliy S kuenat a0 120,

wherein the sithil bagd. udes at least a part of the superior neatus. 122. The
delivery device of any of clains 94 to 121, wherein the site includes at
least a part of the inferior nasal concha. 15 123 The del i very device of

any of cl,aims 94 122, wher.ein th i ast rt of the
ni ddl e na@;ﬂ Q‘Z‘ﬁ ‘%ﬁ"effz@?"m?ﬁ’é a&@qu\f’iw 092\,1;0 ﬁ Fﬁ}n&F fa?%ogﬁwt% 123,
wherein the, ket sicuiPfemlr ieRBks adbask ORI SnLARIRNRE LOlopl 23Rl qrconCha.
125. The delivery device of any of clains erein the sit
i ncl les at | &sat least one cuff member is fitted in the nasal cavity of the subject, extends

into a region of the nasal cavity of the subject such as to at least partially obstruct

the same and prevent flow thereinto.

132.  The delivery device of claim 131, wherein the nasal cavity region is a lower

15 region of the nasal cavity of the subject.

133, The delivery device of claim 131, wherein the nasal cavity region is a middle

region of the nasal cavity of the subject.

| 20 134, The delivery device of claim 131, 'wherein the nasal cavity region is an upper

region of the nasal cavity of the subject.

135. The delivery device of any of claims 94 to 130, wherein at least one of the at

least one cuff member includes é pluraﬁty of lobes which, when the at least one

25 . of the at least one cuff member is fitted in the nasal cavity of the subject, extend
into regions of the nasal cavity of the subject such as to at least partially obstruct

the same and prevent flow thereinto.

136.  The delivery device of claim 135, wherein the nasal cavity regions are lower and
30 - middle regions of the nasal cavity of the subject.




a part of the olfactory region. 25 126. The delivery device of any of
clainms 94 to 125, wherein the site includes at |east ipssendstbegs 127. The
delivery device of any of claims 94 to 126, wherein the site includes at

| east . sinus infundibulum 30 128. The delivery device of any of clains
94 to b oahRi€i N the site includes at |east a part opcimgpfBiseharynx. 12
Decenber 2005 WO 03/000310 60 PCT13402103034 129. The delivery device of
any of clainms 94 to 128, wherein the site includes at |east adenoids. 5

130. The [RY: | r h

i ncl udes at "I e’ﬁtée%’de‘i’;{%%@ V%gto?gwﬁg qu’(?gtﬁ? basrall ga%gy%cﬁog é}%io er%n cl ai nB
94 to 130, \Ahaj@eﬂregionk;@ﬁﬂiexﬁﬁﬂc%bt(ﬁ&h@.gub ésgast one cuff rrenber i ncl udes
at | east one | obe which, when the at | east one of 10 the at | east one cuff

menber is fitted in the nasal cavity of the subj ect, extends into a region

of the n I vl Iea pakt ally. truct

t he sarreatz}ﬁd glrg%v(t(laéni%‘r%{y (?r)éell ?11% l%l’l?sﬂﬁg&?ht%e Z‘\l\?é“?\&y qnésear%%(m&ﬁgl m 131,

wher eisn t he nagdlupgéivie Mnﬁ@ﬂﬂh@ﬁaﬁa&c@dy%ﬁhesubﬁ ct.egi on of the nasal cavity
a

of the subject. 133. e delivery device of im131, wherein the nasal
cavity region is a mddl e region of the nasal cavity of the subject. 20

134. The dgl I i
o ope PSLL ISR L oF WL D3 RISk B S R LR 1
device of any spfgletat fienfidr.t 0 130, wherein at |east one of the at |east

one cuff menber 1ncludes a plurality of |obes which, when the at |east one
10  140. The delivery device of claim 139, wherein the cuff member is a substantially

annular member disposed about the nozzle. -

141. Thé delivery device of any of claims 94 to 140, wherein the nosepiece includes a

plurality of cuff members.
15
142.  The delivery device of claim 141, wherein the nosepiece includes a plurality of
cuff members disposed about the periphery thereof.
143.  The delivery device of claim 142, wherein the cuff members are disposed at one

20 position along a length of the nozzle.

144, The delivery device of claim 142, wherein the nosepiece includes first and

second cuff members in spaced positions along the lengih of the nozzle.

25 145. The delivery device of claim 144, wherein one of the cuff members is disposed
at a distal end of the nozzle.

146. The delivery device of any of claims 94 to 145, wherein the at least one cuff
member is an expandable cuff member which is expanded when fitted in the

30 © nasal cavity of the subject.




25 of the at |east one cuff nmenber is fitted in the nasal cavity of the

subject, extend into regions of the nasal cavity of t{epssdmirsbossich as to
at least partially obstruct the same and prevent flow thereinto. 136. The

delivery device of claim 135, wherein the nasal cavity regions are | ower
and 30wmiod@besio egi ons of the nasal cavity of the subjegicragaddesenber 2005
WO 03/ 000310 61 PCT1l B02103034 137.62The del i very device of clai m 135,

- wherein the nasal cavity regions are | ower and upper regions of the nasal

cavi ty of14he Bhbieelery 3ice DIIAR! 146 whaeNi 4R & 166440 éaéa%ndé/ﬂﬂ?rcw. the
nasal cavity regions are mddle 5 and upper regions of the nasal cavity of
the subject. Imenbate cerdigupes tp bdsupauled submyuait txtdiatmiod by thee &BRct.wher ei n

t he nosepi ece includes a single cuff nenber. 10 140. The delivery device
of claim 139, wherein the cuff menber is a substantially annular nenber

di sposed BIsoutTHIGeleRsZ dduiool el elaitgag & 9! YndRhl 8F ATlodlnblexfdilR 4 O
I I cuf S.

140, wherein the nosepiece includes a plurality o nenbe 142.

The délivery ol sembkr é$ apnfigtad tovberexipandedeinnosparisedte éxhalatide byathe
plurality of Cb'”t menbers di sposed about the periphery thereof. 143. The
del i very devi FEYSt ¢l ai m 142, wherein the cuff nenbers are di sposed at one
20 . position along a length of the nozzle. 144. The delivery device of
claim 142, wherein the nosepiece includes first and second cuff nmenbers in
spaced pd¥Pti o deliveny devicel afragy ofalaimbd 46 da A48, whbreid he AHeastlohé caffy
device of claim ]1§14, V\/nereig one of the cuff nmenbers is disposed at a
distal end of a5 9) Wilaiphle memberge| i very device of any of claims 94 to

145, jpherein the at | east one cuff

150. The delivery device of claim 149, wherein the at least one cuff member is

configured to be inflated by air from exhalation breath of the subject.

151. The delivery device of claim 149, wherein the at least one cuff member is
15 configured to be inflated by a gas source separate to the exhalation breath of the

subject.

152.  The delivery device of claim 149, wherein the inflatable member comprises a
compressed element which, when vented to atmosphere, is inflated.
20 :
153.  The delivery device of any of claims 94 to 152, further comprising: _

an actuation mechanism for actuating the delivery unit in response to exhalation

by the subject.

25 154, A nasal delivery device for delivering substance to a nasal airway of a subject,
' comprising: -
‘a nosepiece for fitting to a nostril of a subject, the nosepiece including a nozzle
through which substance is in use delivered to the nasal airway, and at least one
o ~ cuff member, at least one of the at least one cuff member including at least one
30 lobe which, when the at least one of the at least one cuff member is fitted in the
' nasal céwit’y of the subject, extends into a region of the nasal cavity of the subj éet |

 suchasto at Ieast partially obstruct the same and prevent flow thereinto; and




menber is an expandabl e cuff nmenber which is expanded when fitted in the
30 nasal cavity of the subject. 12 Decenber 2005 WO 0349p@8dfber 2005
PCT/ 1B02/ 03034 62 147. The delivery device of claim 146, wherein the at

- | east ongoaspangabl e cuff  nenber is configured to be exganded subsequent
to exhal ation by the subject. 148. The delivery device ofCEIR43%B46 or 147,

wherein the at | east one expandable 5 cuff nenber is configured to be
expanded in re e to. exhal.ation the subject. 149. The delivery
“devi ce of any %% gﬁwwtwehlgermugéﬁ%eémuﬂhBleélozﬂéaﬁthem@eemwef nenber
is an inflatable nmenber. 10 150. The delivery device of claim 149, wherein
the at least one cuff nmenber is configured to be inflated by air from
exhal at i on>br edbh dsliveraleviehjofolaiml 534, vilieecidahé viesay 86 i isCh AhwWa149,

wherein the at_| east.one cuff . menher js 15 configured to be inflated by a
gas source separgé?%oﬁtgeP?F&P%YH&PgﬁeéH{’JS?teath of the subject. 152. The

delivesy device of claim 149, wherein the inflatable nenber conprises a
conpressed_el enent whi ch, when vented to atnosphere, is inflated. 20 153.
The del i v&tS débe delivary dnvico b claith iS4 9%he@inl B2, nakll daRY rSRHPEY § nidetean

actuation nec ismAfor actuating the delivery unit in response to
exhal ati on b{}lae%ho Osfjﬁﬁ?%?l.c ¥y 95the subigidsal del i very device for delivering

substance to a nasal airway of a subject, conprising: a nosepiece for
fitting to a nostril of a subject, the nosepiece including a nozzle

t hrough whi’eh Bhmbdelbrerededcd of dain ded, wherel he nbkif AABAkeod Weih ﬁ@ﬂaﬁ’ at
er

' Ieastl one cuff .merrg r, at, least_one of the at |east one cuff ne
incl udi ng at I'€&SRO ﬁ‘gnasal cavity of the subject.

158.  The delivery device of claim 154, wherein at least one of the at least one cuff
member includes a plurality of lobes which, when the at least one of the at least
one cuff member is fitted in the nasal cavity of the subject, extend into.regions of

15 the nasal cavity of the subject such as to at least partially-obstruct the same and

prevent flow thereinto.

159.  The delivery device of claim 158, wherein the nasal cavity regions are lower and

middle regions of the nasal cavity of the subject.

20
160.  The delivery device of claim 158, wherein the nasal cavity regions are lower and
upper regions of the nasal cavity of the subject. -
161.  The delivery device of claim 158, wherein the nasal cavity regions are middle
25 o and upper regions of the nasal cavity of the subject. |

A_ 1.62. The delivery device of any of claims 154 to 161, wherein the at least one cuff
member is configured such as, when fitted in a nasal cavity of the subject, to
- engage an inner wall of the nasal cavity of the subject and direct at least a distal

30 | -~ end of the nozzle towards a site in the nasal airway of the subject.




30 | obe which, when the at | east one of the at | east one cuff nenber isr

fitted in the nasal cavity of the subject, extends inle(?écernﬁﬂair%O@f t he
nasal cavity of the subject such as to at |least partially obstruct the

sane anﬁ%@ﬁﬁg flow thereinto; and 12 Decenber 2005 V\Q&ﬁﬁ%@é#pt e

PCT/ 002 a delivery unit fog delivering subst ance
nozzl e of the nosepiece.. 155. The delivery device of claim 154, wherein

t he nasal, gavi ion i.s l,awe regi on_of .t he nasal. cavity. of the

subj ect . 157 5am k%R Revits G BT L SPra h ot kbt Qg HoPRE iSRS cavi ¢ y
region is a mudel 6F shafdl SIA Pledisich BeRAdireAYi felst AfdidtACndUY 1BE hozAS o a The
delivery device of claim 154, wherein the nasal cavity region is an upper

10 regi on of tsheimthsahsat avwayofthe siljeatubj ect. 158. The delivery device of
claim 154, wherein at | east one of the at |east one cuff nenber includes a
plurality of |obes which, when the at |east one of the at |east one cuff

menbes i g¢h] tt[%@_deﬁvér?%eﬂ@é@f clERY 1 &Y 001 63, ReheRiP IR Glte ifth@Rtt 1&sPa pgQ! Ons of
15 the nasal cavity of the subject such as to at |east partially Obstruct

the same and offevieferiof fneaus.ner ei nto. 159. The delivery device of claim
158, wherein the nasal cavity regions are lower and mddle regions of the
nasal cavity of the subject. 20 160. The delivery device of claim 158,

wherei n 4Be ngpaldehadytdbylcE YRS ¥ GailnQVRD B4, WHRRYN iRILRN nides e nasal
cavity of the subject. 161. The delivery device of claim 158, wherein the

nasal cavity leagiopst aftbe miditit mea®s. and upper regi ons of the nasal cavity
of t subject.. 162. The delivery device of any of clains 154 to 161,
wherein the at | east one cuff nenber is configured such as, when fitted in

a nasal gy t ¥10Ueliitey 3UREEH claifl1 65, wherein the site includes an inferior part of the
| middle meatus.

167. The delivery device of any of claims 162 to 166, wherein the site includes at
15 least a part of the superior meatus.

168. The delivery device of any of claims 162 to 167, wherein the site includes at
least a part of the inferior nasal concha. |

20 169. The delivery device of any of claims 162 to 168, wherein the site includes at
least a.part of the middle nasal concha.

170. The delivery device of any of claims 162 to 169, wherein the site includes at
least a part of the superior nasal concha.
25 _ |
171. The delivery device of any of claims 162 to 170, wherein the site iﬁcludes at
| least a part of the olfactory region. |

172.  The delivery device of any of claims 162 to 171, whezein the site includes at

30 least sinus ostia.




engage an inner wall of the nasal cavity of the subject and direct at |east

a distal 30 end of the nozzle towards a site in the nasphehsdayoof the
subj ect. 12 Decenber 2005 WO 03/000310 64 PCT/1B02103034 163. The delivery

-device of claim 162, wherein the at | east one cuff nenber is one or both

of shapawio anehesiozed such as to direct at |east a distal ppRdp@fnsbie nozzle
to a sitein the nasal airway of tke subject. 164. The delivery device of

claim 162 or 163, wherein the site includes at | east a part of the
i nferi t ' 162t
wher el n t b si T aRery B8 MBF ¥e SRNLTT o2 hg T Pheri e Nud it s o 156,

The delivery dewitemu®infondibufuhb5, wWherein the site includes an inferior
part of the mddle neatus. 167. The delivery device of any of clainms 162

to 166, wherein the site includes at 15 |east a part of the superior

Ste ol Udss e UPLRSPIAGEH & 8 o 16 fo P ueto e o bR i
delivéry devi cleawh paityf te eplphaimx162 to 168, wherein the site includes at

| east apart of the mddle nasal concha. 170. The delivery device of any of
clainms 162 to 169 V\/nerein the site includes at Ieast a part of the

superi or sal {Q@r 71le . The.deliv f. f.clayjnms 162 to
170, vvherfgil%n t e S in %ed%fsanzi'tc’f fgle]é%st %aé/b ﬁld aﬁﬁ%ﬁﬁ%l‘%ﬁ@eﬁé’@i on.

- 172. The deli \&éa's}fadi:ﬁmids.e of any of clains 162 to 171, wherein the site
- includes at 30 |east sinus ostia.

10 176. The delivery device of any of claims 162 to 175, wherein the site includes at
least tubal ostia. |

177.  The delivery device of any of claims 154 to 176, further comprising:
a mouthpiece unit through which the subject in use exhales to cause closure of

15 the oropharyngeal velum of the subject.

178.  The delivery device of claim 177, further comprising:
a flow channel fluidly connecting the nosepiece and the mouthpicce unit,
whereby exhaled air from an exhalation breath is delivered through the

20 nosepiece,

179.  The delivery device of ¢laim 177, further comprising:
a flow channel fluidly connected to the nosepiece through which a gas flow,
separate to an exhaled air flow from an exhalation breath of the subject, is in use
25 delivered to the nosepiece; and '

a gas supply unit for supplying a gas flow to the flow channel.

180. The delivery device of any of claims 154 to 179, wherein the dellvery unif
~ includes a dosmg unit for supplying at least one substance.
30 |
181. The deiivery device of claim 180, wherein the dosing unit comprises a nebulizer

. for supplying an aerosol.




12 Decenber 2005 WO 03/000310 PCT/ 11102103034 65 173. The delivery device

of ‘any of clainms 162 to 172, wherein the site includesiBhecdniasboss NUS

i nfundi bulum 174. The delivery device of any of clains 162 to 173, wherein
the site includes at |east a part of the epipharynx. 175. The delivery
devi ce VEP O3PRP3HE clains 162 to 174, wherein the site i RCTH®0I34 | east
adenoi ds, 10 176. The delivery devi¢e of any of clains 162 to 175, wherein
the site includes-at |east tubal ostia. 177. The delivery device of any of
clainms 154 to 176, further conprising: a nouthpiece unit through which the

subj ect i&us exhal es tq cause closure of 15 the oropharyngeal vel um of
the subj &84, deliyery devics et glaige 3G avhsreir thei dasiiEAmit eomeprises svmpnoseli ng:  a

fl ow channel el j t he nosepi ece and the nout hpiece unit,
wher eby exhal ttédgwglgjrtxlf%%ﬁg% %t{;%é?s f‘i on breath is delivered through the 20
nosepi ece. 179. The delivery device of claim 177, further conprising: a

fl ow_channel fluidly connected to the nosepiece through which a gas flow,
separat el8b ahhedeliiestdevice of doint ¢ §inveerain fag dosingnubt ectoprisst atdebiveybj ect

dis in use 25 I e he nosepiece; and.a gas supply unit for
suppl ying a g%gﬁépéﬁﬁF%uhﬂ X eoiﬁgﬁﬁgpﬁoﬁ%ﬁﬁ The delivery device of any
of clainms 154 to 179, wherein the delivery unit includes a dosing unit for

supplying at | east one substance. 30 181. The delivery device of claiml
SO, wherki%n t'Hee dedengderica olceaipr il b svhereinlibg delivery pumpsugiptoriprisean

aerosol .: 12 l%ﬁ(? HR%{) u%qugr supplying a liquid aerosol.

10
185.  The delivery device of claim 182, wherein the delivery pump unit comprises a
powder pump unit for supplying a powder aerosol.
186. The delivery device of claim 180, wherein the dosing unit comprises a powder

15 delivery unit for supplying a powder aerosol.

187. The delivery device of any of claims 154 to 180, wherein the substance

comprises a powder.,

20 188. The delivery device of claim 187, wherein the substance is delivered as a powder

aerosol.

189. The delivery device of any of claims 154 to 180, wherein the substance
comprises a liquid.
25 -
7190. The delivery device of claim 189, wherein the liquid is one of a solution or a

suspension.

191. | The delivery device of claim 189 or 190, wherein the substance is delivered as a
30 liquid aerosol. -




WD 031000310 PCT11802/03034 66 182. The delivery device of claim 180,
wherein the dosing unit conprises an aerosol cani sterq4 gkcsvbiRlogong an
~aerosol. 183. The delivery device of claim 180, wherein the dosing unit
conpris Lvery punp unit for supplying one of an aerosol or a jet.
184. Thgﬁggpﬁ@ép@ devi ce of claim 182, wherein the del i vB¢T/IBOIEFI3ENI t
conprises a liquid punp unit for s@ﬁplying a liquid aerosol. 10 185. The
delivery device of claim 182, wherein the delivery punp unit conprises a
powder pudB2-unithe delivery dpvigs eftplaimpifioer] 98ewhaein tha 8fbstahbe idlliveed vs devi ce
of claim 180, ﬁh rein the dosing unit conprises a powder 15 delivery unit
for supplying al 8— er aerosol. 187. The delivery device of any of clains
154 to 180, wherein the substance conprises a powder. 20 188. The delivery
~device of claim187, wherein the substance is delivered as a powder

aerosol . 189, The delevery deviceoefisng of ohirany8bfo tdiainiereibd niafor E3QtiombeMei n t he

substagme conmpri.ses.a J.iquid. .25 190. The deIiveré devi ce of claim 189,
whereih the | {TEZHF‘ & 5826 g‘q@fm&%{ﬂ ¢ ragge of fram abgubkbpmi tobour$0 1uThe del i very
device of claim 189 or 190, wherein.the substance is delivered as a 30
| i quid aerosol. 12 Decenber 2005 WO 03/000310 PCT/ 1B02/03034 67 192. The

deli very Wi cEBhofleliteny devi@9obelaitd 193, Wigsreinm fbfr H4BSRBE el prrilat kivgr ed as

a e L ‘
distribution is in the range of from about 1 pm to about 50 pm.

10 195. The delivery device of claim 194, wherein a major fraction of the particle size

distribution is in the range of from about 1 pm to about 30 pm.

196.  The delivery device of claim 195, wherein a major fraction of the particle size

_ distribution is in the range of from about 10 pm to about 30 pm.
15 |

197. The delivery device of claim 196, wherein a major fraction of the particle size
distribution is in the range of from about 10 pm to about 20 pum.

198.  The delivery device of claim 197, wherein a major fraction of the particle size
20 : distribution is in the range of from about 15 pm to about 30 pm.

199.  The delivery device of any of claims 154 to 198, wherein the nosepiece includes

a single cuff member,

25 200. The delivery device of claim 199, wherein the cuff member is a substantially

annular member disposed about the nozzle.

201.  The delivery device of any of claims 154 to 198, wherein the nosepiece includes
7 ~ aplurality of cuff members.
30 | |
202. The delivery device of claim 201, wherein the nosepiece includes a plurality of
| “cuff members &isposed about the peripﬁery_thereoﬁ ' |




liquid jet. 193. The delivery device of any of clains 187 to 191, wherein a
maj or fraction of the particle size distribution is i{ppbs&meh@8oef from
about I pmto about 80 m 194. The delivery device of claim 193, wherein a
maj or f i f the particle size distribution is in the range of from
about |‘{'16i%%r’1b®§wgbout 50 pm 10 195, The delivery devi ce®oF¥arH#194,
wherein a major fraction of the par?icle size distributionis in the range
of fromabout |I' pmto about 30 m 196. The delivery device of claim 195,
wherein a major fraction of the particle size distribution is in the range

of from ut M.t o .about,. 30 5.197. The _deliyery device.of claim .

To6, w2t THE RSP aBAH s Tipl 30 St dedtE Datnbith bre EHRBFO AL o [ he
range of fronpédine albfg RMnth GhR&ho2f. M 198. The delivery device of claim
197, wherein a mpjor fraction of the particle size 20 - distributionis in

the range of from about 15 mto about 30 m 199. The delivery device of any
of clai 54,0 8 erei n.the epi.ece includes - a sjngle cuff nenber.
25 200. %% J3hf féﬁ?‘*‘a\g‘i‘%’b“é 8 Ci_glFﬂi 1 GeRGiR S g StRiese Cip i st nd, a

subst anti al | ysecafd whEmorRsh sga&a%aﬁoﬁpaeﬁ% {3 Gelpa7 8¢ e néPde. The delivery

device of any of clainms 154 to 198, wherein the nosepiece includes a
plurality of cuff nmenbers. 30 202. The delivery device of claim201,

the peri4her y (B BVERR S95e S obORstoih s o6 Bisseal Bmeesnir BR9BS034 203,

The delivery gewiisg &fd g 18-2Q2, wherein the cuff menbers are di sposed at
one position along a length of the nozzle.
206. The delivery device of any of claims 154 to 205, wherein the at least one cuff
member is an expandable cuff member which is expanded when fitted in the

nasal cavity of the sﬁbj ect.

15 207. The delivery device of claim 206, wherein the at least one expandable cuff
member is configured to be expanded subsequent to exhalation by the subject.

208 . The delivery device of claim 206 or 207, wherein the at least one expandable
) cuff member is configured to be expanded in response to exhalation by the
20 subject. '

-209.  The delivery device of any of claims 206 to 208, wherein the at least one cuff

inember 1s an inflatable member.

25 210. The delivery device of claim 209, wherein the at least one cuff member is
configured to be inflated by air from exhalation breath of the subject.

211.  The delivery device of claim 209, wherein the at least one cuff member is
configured to be inflated by 2 gas source separate to the exhalation breath of the
30 subject




-5 204. The delivery device of claim 202, wherein the nosepiece includes
first and second cuff nmenbers in spaced positions aloﬂﬂbé&ﬁ?&ﬁEGQ@ of the
nozzl e. 205. The delivery device of claim?204, wherein one e cuf )
menbers is disposed at a distal end of the nozzle. 10 206. The dellvery
devi ce wf0oeampozid cl ai ns 154 to 205, wherein the at |eastecansomesbfs nenber
is an expandabl e cuff nenber which #5 expanded when fitted in the nasal
cavity of the subject. 15 207. The delivery device of claim 206, wherein

the at | east ong gARARIARKE: 6pLhim TRODGhekS GOHAGMIE b

anded
subsequent to exhal ati"on by the subject. ivery S;ew ce 0? claim
206 or 207, whengiresstdelement elish, whm\&nmdmmiaﬂnioephemhémmmer is configured
to be expanded in response to exhalation by the 20 subject. 209. The
delivery device of any of claims 206 to 205, wherei n the at | east one cuff

menber o180 I @idllyUVRERE by SiARl 15T AP L RARE YodlflifE Of cl al m 209,

Wwherein the at one cu configure inflated by air
from éxhal at i Gn dotuetivh nwchammnmeMgZHﬂdelﬂ?h@dﬁﬂmwppnﬁkem exbalatios! ai m
209, wherein the at.  |east one cuff nenber is configured to be inflated by
a gas source é’d]é"fsa‘%t%eclto the exhal ation breath of the 30 subject. 1 2
Decenber 2005 WO 03/ 000310 1CTI I BO21 03034 69 Is 212. The delivery device
of claim 209, wherein the inflatable nmenber conprises a conpressed el enent
whi ch, wdd. vehnesh deliedrydsyibe far, ddliveting subt@adce R18nashheirgey bf arsybjdeyi ce of
any of clainms 154 to 212, further conprising: an actuation nechanism for
act uating t he SGRPFFELY unit in response to exhal ation by the subject.

10 a nosepiece for fitting to a nasal cavity of a subject, the nosepiece including a
first delivery outlet through which substance is in use delivered to the nasal
airway of the subject, and at least one second delivery outlet through which at
least one gas flow, separate to an exhalation breath of the subject, is in use
delivered to the nasal airway of the subject;

15 a delivery unit for delivering substance through the first delivery outlet of the
nosepiece; and
a gas supply unit for supplying a flow of gas through the at least one second

delivery outlet of the nosepiece.

20 215. The delivery device of claim 214, further comprising:
| a mouthpiece unit through which the subject in use exhales to cause closure of
the oropharyngeal velum of the subject.

216. The delivery device of claim 214 or 215, wherein the at least one second
25 delivery outlet is disposed such that the at least one gas flow delivered therefrom
interacts with the substance delivered through the first delivery outlet.

'217.  The delivery device of claim 216, wherein the at least one gas flow delivered
_ - from the at least one second delivery outlet is such as fo guide the substance
30 delivered through the first delivery outlet.




214. A nasal delivery device for delivering substance to a nasal airway of
a subject, conprising: 10 a nosepiece for fitting to ]@Iﬂé&‘?ﬂbe‘?? bty of a
subj ect, the nosepiece including a first delivery outlet through which
substance is in use delivered to the nasal airway of the subject, and at
| east OME 03/8Q5HY del i very outlet through which at | easPCOABO2ES34f | Ow,
separate to an exhal ation breath of?ft he subject, is in use delivered to
the nasal airway of the subject; 15 a delivery unit for delivering

subst ancegig.hr qugRehin@y Bévisd ofiftlyl of MmO UL 4 & 2PF, WHifein BRSAMARESne RBGhA 9aS
supply unit for supplying a flow of gas through the at |east one second
del i very out | delivsty owitet comprises@snbsiant2dly anmiler oidlei.ver y devi ce of cl ai m 214,
further conprising: a nouthpiece unit through which the subject in use
exhal es to cause closure of the oropharyngeal velum of the subject. 216.

The delivesy duyideRvey ddicd O cldith DI, wherein\IR Bhilat 8Givaly dBRELs RRs&ECcONd
25 delivery outlet is disposed such that the at | east one gas flow
del i Vered t herledut tim fiishdediverstantlsi.t h t he substance delivered through the
first delivery outlet. 217. The delivery device of claim 216, wherein the
at | east one gas flow delivered fromthe at |east one second delivery
outlet igppuchhadchvrPldu 4 %E‘Qﬁhﬁé"@ﬂto%@ﬁ!rﬂh&ecgﬁpﬂ ugh the first
delivery outlet. 12 cenber 2605 WO 03/ 000310 70 PCI/1B02103034 218. The
del i very devi aeadhatmmymerhagismifosa@dating sh@delivenherieaml thé gasdupphastit @ne
second deli v%é%/a@%ut Ibet c%%%ri ses a substantially annular outlet. 219. The
del i very devi OB % CLuwherein the annul ar delivery outlet is
di spgsed about the first delivery outlet. 220. The delivery device of any
of claims 214 to 219, further conprising: :

221. The delivery device of claim 220, wherein the actuation mechanism is

configured to initiate actuation of the gas supply unit prior to the delivery unit,
whereby a gas flow is delivered through the at least one second delivery outlet

prior to substance being delivered through the first delivery outlet.

15
222. The delivery device of any of claims 214 to 221, Wheréin the substance
comprises a powder.
223, The delivery device of claim 222, wherein the substance is delivered as a powder
20. aerosol.

224. The delivery device of any of claims 214 to 221, wherein the substance

comprises a liquid.

25 225. The delivery device of claim 224, wherein the liquid is one of a solution or a

suspension,

226. = The delivery device of claim 224 or 225, wherein the substance is delivered as a
_ liquid aerosol.
30
227. The deﬁvery device of claim 224 or 225, wherein the substance is delivered as a
 Hquid jet. - ' |




an actuation nechanismfor actuating the delivery unit and the gas supply
unit. on exhalation by the subject. 10 221. The del i ve{ypdemws 20bscl ai m
220, wherein the actuation nechanismis configured to initiate actuation
of the gas supply unit pri-or to the delivery unit, whereby a gas flowis
delivergﬁ)¥ﬂmﬁﬂgh the at |east one second delivery out| @CT/IPIN0GE34 O
subst ance being delivered through tHe first delivery outlet. 15 222. The
delivery device of any of clainms 214 to 221, wherein the substance
conpri-ses a powder. 223. The delivery device of claim 222, wherein the
owder =~ 2.0. aerosol. 224. The delive devi ce

subst ance,,i s livered as a ) 4 [ | r
of any of 228, a?fﬁ’ﬁ dsfiyery devisq PPWe‘P%?lﬁﬁtSﬁ@Z%Q%?,mm@mm eatiog of ﬂ%fui d. 25

225. The deli | G . I 2 ein the |iguid one of a
sol ution or a¥ﬁ§ﬁ%%§%%§§%ﬁ$ﬂé%glﬁh%he g?ﬁ%%?gb%%jﬂﬁ%a%?“%¢gﬁH¥?24 or 225,
wherein the substance is delivered as a liquid aerosol. . 30 227. The
delivery device of claim 224 or 225, wherein the substance is delivered as
a i Sui d2Pet The delivesy dswise of zinim 288, 94erD038 IRIRCTIdHRODOBO partizle $28. The

delivery devi f any of ,clainms.222 to 7, wherein a major fraction of
the particl eﬁgsltrgbeun%’lnéfﬁ%ﬁﬁn@ Ofﬁoﬂfaaf’ﬁélzflﬁ'rfa ot SI%rFB'Fn about 1 mto about
80 m 5 229. The delivery device of claim228, wherein a major fraction of

the particle size distribution is in the range of fromabout 1 gmto about
50 pm  230. The delivery device of claim 229, wherein a major fraction of the particle size

distribution is in the range of from about 1 pm to about 30 pm.

10
231.  The delivery device of claim 230, wherein a major fraction of the particle size
distribution is in the range of from about 10 pm to about 30 pm.
232.  The delivery device of claim 231, wherein a major fraction of the particle size
15 - distribution is in the range of from about 10 pm to 20 pm. |

233.  The delivery device of claim 232, wherein a major fraction of the particle size

distribution is in the range of from about 15 pm to about 30 pm.

20 234. The delivery device of any of claims 214 to 233, wheréin the gas supply unit
comprises a gas pump unit for delivering a flow of gas, the gas pump unit
including a chamber containing a gas and a piston member which is movable in
the chamber to deliver a flow of gas from the chamber through the at least one
second delivery outlet.

25

235. The delivery device of any of claims 214 to 234, wherein the delivery unit
includes a pump unit for delivering a flow of a substance to the first delivery
outlet, the pump unit inciuding a chambet containing a substance and a piston

o member which is movable in the chamber to deliver a flow of substance from the

' 30_ ' chémbe_r throngh fhe first delivery outlet. |




230. The delivery device of claim 229, wherein a major fraction of the
particle size distribution is in the range of from abgubedentyer boosbout 30
pm 10 231. The delivery device of claim 230, wherein a major fraction of
the particle size distributionis in the range of fromabout 10 pmto
about 3VOEFP00319232  The delivery device of claim 231, WAEFEN/0303aj or
fraction of the particle size 15 dBstribution is in the range of from
about 10 pmto 20 pm 233. The delivery device of claim?232, wherein a
maj or fr23¥4.i ohhetckiwey davite of daiknsz234 aids235, ldiketedn tesgas Bubgle uninagé th from
about 15 pmtq about 30 pm 20 234. The delivery device of any of clains
214 to 233, mﬁ%‘w&% unpfearg fermaed, 85w itegrated, pak ddsaciugiable Wy CGRIROR or
delivering a {LoWe.%fhi9as. the gas punp unit including a chanber containing
a gas and a pi stoﬁ menber which is novable in the chanber to deliver a
flow of gas fromthe chanber through the at | east one second delivery
outl ef. %i? 23% The delivery device of any of clains 214 to 234, wherein
the del i3ty Ghe deliyery dees obclaimig3Grivhereig e pistopapemberofithe gapsunply
substance to - fi i 41 .unit including a chanber
containing a Es’%ﬁ?t%?%%“%ﬁ# gﬁ‘?)%/seg’%%n?réefr%ee?a%&ﬁgﬂ&'i s novable in the
chanber to deliver a flow of substance fromthe 3.0 . chanber through the
first delivery outlet. 12 Decenber 2005 WO 03/000310 72 PCT/1B02/ 03034 236.
The del i ¥#8ry be& felivesy devies ofclanu2if, whemmn thepisten memhergefithe gppsupplini t and
the delivery I re forn . | rated unit and actuatable by a
Pt e ehi B A% ARePhIgRG

common driving uni evice of claim 236, wherein the

- pi stign nenber of the gas supply wunit is configured to drive the piston of

the delivery unit. ]
239." The delivery device of any of claims 236 to 238, further comprising:

a driving unit for driving the piston members of the gas supply unit and the

substance supply unit to deliver gas and substance flows.

15 240.  The delivery device of claim 239, wherein the driving unit is configured such as
‘to drive the piston members of the gas supply unit and the substance supply unit

in a single action.

~ 241.  The delivery device of claim 240, wherein the driving unit is configured such as,
20 in a single action, first to drive the piston member of the gas supply unit and
subsequently drive the piston members of the gas supply unit and the substance

supply unit in unison.

242, Thq delivery device of any of claims 214 to 241, wherein the delivery unit
25 comprises a liquid pump unit for supplying a liquid substance.

- 243, The delivery device of any of claims 214 to 241, wherein the delivery unit

comprises a powder pump unit for supplying a powdered substance.

30 944, The delivery device of any of claims 214 to 243, wherein the first delivery outlet

' comprises a nozzle outlet for generating an aerosol.




238 The delivery device of claim 236, wherein the piston nenbers of the gas

supply wunit and the delivery unit are integrally formededkhtes 2005 he
delivery device of any of clains 236 to 239, further conprising: a driving

unit for driving the piston nenbers of the gas supply unit and the

subst and¥O 8HUMEBY unit to deliver gas and substance fl owcTiBI2dD34 The
delivery device of claim 239, whereih the driving unit is configured such
as to drive the piston nenbers of the gas supply unit and the substance

supply un24s. i Theddlives devaelofelim 244, widiein I8 Aet6doY isdalvd i@ aGbsdt! @i M 240,
wherein the driving unit is configured such as, 20 1n a single, action,
first to drive the piston nenber of the gas supply unit and subsequently

drive th j st nbhers of t.he. S l.y unit apnd the substance supply
anit in o on @V“P’h%v%f8|°%\‘%§+‘€3§%\}¥u‘%§c%ﬁh%??§058? 153 ROVYAST srasqly 241,
wherein. the delivery unit 25 conprises a liquid punp unit for supplying a
| i quid substance. 243. The delivery device of any of clains 214 to 241,

wher ePn t3d- defhadsliyeryrdevice o apy pEdainm Hdwd 843 peigreinuli first delivenpphdbtng a
powder ed subst ance. 30 244. delivery device of any of clains 214 to
243, wherein t%glﬂnls?ss?’n%zgﬁei ?)‘yrggf%@f’?eé?m{gcﬁ'ﬂﬁﬁ ses a nozzle outlet for
generating an aerosol. 12 Decenber 2005 WD 03/ 000310 73 PCT/|B02/ 03034 245.

The delivery device of claim 244, wherein the aerosol is a liquid aerosol.
246. The 481 i Vidieyddisetic devite of anyn af dlgimshidetm 28 hewherens tle ddivarypouider

aerosol. 5 247, The delivery device.of any of clains 214 to 243, wherein
the first del i°\9’éf1p§ls%iﬁ?eé’Piz%&d%§'%PB§§1%ﬁw¥%L outlet for generating a jet.

248. 10he delivery device of any of clainms 214 to 233, wherein the delivery

‘unit  conprises a nebulizer for supplying an aerosol.
249.  The delivery device of any of claims 214 to 233, wherein the delivery unit -

comprises an aerosol canister for supplying an aerosol.

250.  The delivery device of any of claims 214 to 249, wherein the nosepiece includes
. at least one third delivery outlet through which an air flow from the exhalation
breath from a subject is in use delivered, the delivered air flow acting to entrain

the substance delivered through the first delivery outlet.

251. The delivery device of claim 250, wherein the at least one third delivery outlet
20 comprises a substantially annular channel through disposed about the  first
delivery outlet.

252. A method of delivering substance to a nasal airway of a sﬁbjéct, comprising:

| fitting a nosepiece to.a nasal cavity of a subject, the nosepiece including a nozzle
.25 through which substance is delivered to the nasal airway, and at least one
inflatable cuff member; |
inflating the at least one cuff member subsequent to exhalation by the subject;
and
delivering substance through the nozzle of the nosepiece.

253. The method of claim 252, wherein the at least one inflatable cuff member is
- configured 10 be inflated in response to exhalation by tﬁe subject,




10 249. The delivery device of any of clainms 214 to 233, wherein the
deli'very unit conprises an aerosol canister for supply) Bg.sdberebesol . 250.
The delivery device of any of clains 214 to 249, wherelin the nosepi ece
includes 15 at |east one third delivery outlet through which an air flo
from t OSN3 i on breath froma subject is in use del PEIABARO3DHe |
delivered air flow acting to entrai® the substance delivered through the
first delivery outlet. 251. The delivery device of claim 250, wherein the
‘at least one third delivery outlet 20 conprises a substantially annul ar

channel- ou di spo ab t first deljvery outlet. 252. A nethod of
del i veri ?ga‘su%%ﬁofﬁdcyﬁélor%h@ﬁ%mygﬁm ¢stiepsPorising: fitting a
nosepi ece to peovidiidh nfAdisbeQhitdait/b] ect, the nosepi ece including a nozzle
25 through which suBstance is deiivered to the nasal airway, and at |east
-one i nfl at abeehalingf thramghethe mefthpiceangnit He Giusd elstreonl theubfophamingal
subseéquent to hal ati on.by the subject; and delivering substance through
the ndzzle of ¥¢ %ﬁl?’é‘?% 30 253. The nethod of claim 252, wherein the
at least one inflatable cuff nenber is configured to be inflated in
response to exhal ation by the subject. 12 Decenber 2005 WO 03/000310 74
PCT/ | B02283034he Sxethotind cleamiSd, filrthet einpratds the s@pdf: furt her conprising the

steps of: providi.n noui hpi ece. yni t; and exhal i ng throygh the nout hpi ece
unit to causePEquc_Llﬂg é WF&@B‘SE gﬁ §RryEEing Bl RasepiPest ag g’eslﬂ?}j‘ jece 255,
The method of uﬁilt,abvﬁél%ﬁﬁ exhHEd BETrGARY blaBliohreth &R dlivered through the

10 nosepiece.

256. The method of claim 254, further comprising the steps of:
providing a flow chanpel fluidly connected to the nosepiece through which a gas
flow, separate to an exhaled air flow from an exhalation breath of the subject, is
15 delivered to the nosepiece; and

supplying a gas flow to the flow channel.

257. The method of any of claims 252 to 256, further comprising fhe step of:
delivering the substance in response to exhalation by the subject.
20 |
- 258.  The method of any of claims 252 to 257, wherein the at least one cuff member is
configured such as, when inflated, to direct at least a distal end of the nozzle

towards a site in the nasal airway of the subject.

25 259, The method of claim 258, wherein the at least one cuff member is one or both of
shaped and sized such as, when inflated, to direct at least a distal end of the

nozzle to a site in the nasal airway of the subject.

260. The method of claim 258 or 259, wherein the site includes at least a part of the
.30 inferior meatus. = -




providing a flow channel fluidly connecting the nosepiece and the

nmout hpi ece unit, whereby exhal ed air from an exhal at i pnpbéssidr 2b65
delivered through the 10 nosepiece. 256. The nethod of claim 254, further
conprising the steps of: providing a flow channel fluidly connected to the
nosepi egvégf'w%ﬂﬁh which a gas flow,_ separate to an exhd(ddBIA30F4 ow from
an exhal ation breath of the subject/?is 15 delivered to the nosepi ece; and
supplying a gas flow to the flow channel. 257. The nmethod of any of clains
252 to 23%6,14ul?hqféﬁth@@ﬁﬁmlﬁsm?réam@S&tQéé&fwh@énith@siterigcma@ a dzst apae i n
response to e L he subject. 20 258. The nethod of any of clains
252 to 257, mxdgﬁﬂé?a}ﬁlcf‘ﬂ%%? ‘east one cuff nenber is configured such as,
when inflated, to direct at least a distal end of the nozzle towards a
sitein the nasal airway of the subject. 25 259. The nmethod of clai m 258,
wher ei n t36@- atTheanethod akclaim 26 hnvhseain the sifn éncdedels en infefior mpvfdbe andiisi zed
such as, when j ated, to direct at least a distal end of the nozzle to a
site in the nasal "airway of the subject. 260. The nethod of claim 258 or
259, wherein the site includes at |least a part of the 30 inferior neatus.
1 2 Decenber 2005 WO 03/000310 75 PCTI|B02/0303 | 261. The nethod of any of
cl ai s 2363t o Drsouethpkpbany ofirdaizis 288 itn 262 ddwerein theesitstinclugesrat leasfa pie ni ddl e
nmeat us. 262. od of claim 261, wherein the site includes an inferior
part of the mggg]}ee%%gr'%elg?%s.‘ 263. The nethod of any of clains 258 to 262,
wherein the site includes at least a part of the superior neatus.

10 264. The method of any of claims 258 to 263, wherein the site includes at least a part

of the inferior nasal concha.

265.  The method of any of claims 258 to 264, wherein the site includes at least a part

of the middie nasal concha.

15
266. The method of any of claims 258 to 265, wherein the site includes at least a part
of the superior nasal concha.
267. The method of any of claims 258 to 266, wherein the site includes at least a part
20 of the olfactory region. |

268.  The method of any of claims 258 to 267, wherein the site includes at least sinus

ostia.

25  269. The method of any of claims 258 to 268, wherein the site includes at least sinus
mfundibulum.

270. The method of any of claims 258 to 269, wherein the site includes at least a part

_ of the epipharynx.

30 ‘ _ _
271. The method of any of claims 258 to 270, wherein the site includes at least

. adenoids,




10 264. The nethod of any of clains 258 to 263, wherein the site includes
at least a part of the inferior nasal concha. 265. The m&ihdr ofosny of
claims 258 to 264, wherein the site includes at least a part of the mddle
“nasal concha. 15 266. The nethod of any of clains 258 to 265, wherein the
site i NWOPIBW3L | cast a part of the superior nasal coRCAABIZAGH3E The

nmet hod of any of clains 258 to 266, Towherein the site includes at |east a
part 20 of the olfactory region. 268. The nethod of any of clains 258 to
267, wherein the site includes at least sinus Ostia. 25 269. The nethod of

" unai o tim 1590 8o Bt AR 2oko 371 it BERFlpeb 88 b el e

"site includescafial east a part of the eplpharynx. 30 271. The nethod of any
of clainms 258 to 270, wherein the site includes at |east adenoids. 12
Decenber 2005 WO 031000310 PCT11B02103034 76 272. The nmethod of any of

Che Mt nadtor ThsnePOEbEm it 5528 2o Therfh 4t it oid e afphdeiie s
| east one cuthffrasiBér inbRideISsSleast dnedsbe MEcH, MR WIE GDIeadhek shdeadt | east

one of the at |east one cuff menber is inflated, extends into a region of
the nasal cavieagt afe eufbmeniby s dnflajed lextends ntan régias of fhemesalichyitiobtheuct t he

sanme and prevent. flo ther nto 4, T math of cl 73, .wherein
The nasal "cavriyertlth it Pt ettty abnc dfe Mptiagavcot Bome i he
subj ect .

10 274, The method of claim 273, wherein the nasal cavity region is a lower region of

the nasal cavity of the subject.

275. The method of claim 273, wherein the nasal cavity region is a middle region of
the nasal cavity of the subject.
15
276. The method of claim 273, wherein the nasal cavity region is an upper region of

the nasal cavity of the subject.

277. The method of any of claims 252 to 272, wherein at least one of the at least one
20 cuff member includes a plurality of lobes which, when the at least one of the at
least one cuff member is inflated, extend into regions of the nasal cavity of the

subject such as to at least partially obstruct the same and prevent flow thereinto.

278. The method of claim 277, wherein the nasal cavity regions are lower and middle

25 regions of the nasal cavity of the subject.

279. The method of claim 277, wherein the nasal cavity regions are lower and upper

regions of the nasal cavity of the subject.

30 280. The method of claim 277 wherein the nasal cavity regions are mlddle and upper
'~ regions of the nasal cavzty of the subject.




275. The nethod of claim 273, wherein the nasal cavity region is a mddle
region of the nasal cavity of the subject. 15 276. The peidatrobos! ai m
273, wherein the nasal cavity region is an upper region of the nasal

cavity q{( h%&] ?hl’bj ect. 277. The nethod of any of clains 252 to 272, wherein
at |east ORe W% he at |1 east one 20 cuff member incl udeRCEIBIRAOF0S¥ i ty of

| obes which, when the at |east one df the at |east one cuff menber is

i nfl at ed, f(tend into regions of the nasal cavity of the subject such as
to at |ea%§ -paftingibpg ofidskivanag subyansate aamdalparite of a fsilgoct! benmisiothe? 78.
The nmethod of glaim 277, wherein the nasal cavity regions are |ower and
m ddl e 25 regions O0f the nasal cavity of the subject. 279. The net hod of

claim 277, whefiting dhigeplecab aGRvil levitySsH Lab;Af RONE; | r?;l?gggi ons of
the nasal cavity of themsubj ect. '3.‘8?3%]0. Tg]e ?r%ét 0 18@%;1;1?%% , Wherein
the nasal cavitoughgpbich abstanields delivatedippethe masdi cavity phind e leas ajpecavi ty

of the; subj ect; er , 2005. 03/.000310 PCTI 1 B02/ 03034 77 281. A

net ho? of del i%%%ﬁgeé%{%te%k%ﬂéﬁﬁgs ﬁ%fgj%m "“(Hcﬁﬁsvp‘f’h%‘ 13lgiedde PRYAPEI si ng

the steps of . flfidttight geab bAORERHRGRsdReR MBS iR \WalDorRe ¢ at@bgg%thttehe
re

nosepi ece i ncluding a nozzle through which substance 1s dellv o the
nasal cavity, shiechanleast one inflatable cuff menber which is confi gur ed

~ such as, when j £ ovide a fluid-tight seal between the
‘nosepi ece and dgﬁ%@t}ﬁﬁm\ﬁgﬁ?é’ 0‘1"%?%@5'“&%@?? ®PC%he subject; and
delivering substance through the nozzle of the nosepiece. 10 282. The

met hod of claim 281, wherein the at |east one inflatable cuff nmenber is
“conf ilfur €82t o e mathpdtafrlainbadlyuelteindhedhatat bon itflatdbhe csflbi@ber is

configured to be inflated subsequent to exhalation by the subject.

283.  The method of claim 281 or 282, wherein the at least one inflatable cuff member
| is configured to be inflated in response to exhalation by the subject.
15
284.  The method of any of claims 281 to 283, further comprising the steps of’
providing a mouthpiece unit; and
the subject exhaling through the mouthpiece unit to cause closure of the
oropharyngeal velum of the subject.

285.  The method of claim 284, further comprising the step of:
providing a flow channel fluidly connecting the nosepiece and the mouthpiece
unit, whereby exhaled air from an exhalation breath is delivered 'through the
nosepiece.

25
286. The method of claim 284, further comprising the steps of:
- providing a flow channel fluidly connected to the nosepiece through which a gas

flow, separate to an exhaled air flow from an exhalation breath of the subject, is
delivered to the nosepiece; and

30 N supplying a gas flow to the flow channel.

287. - The method of any of claims 281 to 286, further comprising the step of:




- 283. The nmethod of claim281 or 282, wherein the at |east one inflatable
~cuff menber is configured to be inflated in response {ppexmearizoon by the
subj ect. 15 284. The nethod of any of clains 281 to 283, further conprising

t he st : rovi di ng a nout hpi ece unit; and the subject exhaling
: througﬁgéﬂg%wgﬂfhpiece unit to causg closure of the or%%ﬁépyﬁﬁﬁﬁﬁ vel um of
t he subject. 20 285. The nethod of Claim 284, further conprising the step
of : providing a_ flow channel fluidly connecting the naosepiece and the
nout hpi ece  ufeliveringdhe-pipsianepingespanse tpreghelatiorehonte sebiest- breath i s
delivered through the nosepiece. 25 286. The nethod of claim 284, further .
conprising the steps of providing a flow channel fluidly connected to the.

nosepi ecggy.hr qug st Cof ay@dsiaiths 084 toSERTAGAERIH Be anle@itibak RAffahémbdrdw from
‘an exhal ation breath of the subject, is delivered to the nosepiece; and 30
suppl yi ng a g&enfigused sech are vheninBsiade| direpp 7t leasien distah sad of thepolecl ai s
281 tpo 286, fﬁg‘%hg‘sr cgnglrthgi n t.heast eg&b'&c% Decenber 2005 WO 03/000310
PCT1180210303%° V78" 4215 erlﬂ%sg{?‘f’éwsyu%s Ance i response to exhal ati on by

t he subject. 288. The nethod of any of clains 281 to 287, wherein the at

| east one cuff menber is configured such as, when inflated, to direct at

| east a @B%t allhemeptlafd efipdaino8s, wheresviie @t legstaine suffrmamberigsgng onbothef of t he

| subj ect. 289. The.nethod ,of claim 288 er.ein the at | east . on ' menber
S bne or ot At BN AR e &) ThET AR S ekt Rhsr Bl 30 sidbt, "ot

| east a di st ahoishoof sitdi8 thdRaal Brdad F tisd udjde the nasal airway of the

subj ect . '

290. The method of claim 288 or 289, wherein the site includes at least a part of the

inferior meatus.

291. The method of any of claims 288 to 290, wherein the site includes at least a part
15 of the middle meatus.

292, The method of claim 291, wherein the site includes an inferior part of the middle

meatus,

- 20 293. The method of any of claims 288 to 292, wherein the site includes at least a part

of the superior meatus.

294,  The method of any of claims 288 to 293, wherein the site includes at least a part

of the inferior nasal concha.
25 _ _
295, | The method of any of claims 288 to 294, wherein the site includes at least a part

of the middle nasal concha.

- 296.  The method of any of claims 288 to 295, wherein the site includes at least a part

30 |  ofthe superior nasal concha.




10 290. The nethod of claim 288 or 289, wherein the site includes at |east
a part of the inferior nmeatus. 291. The nethod of anyqheddn@iciBo@88 to
290, wherein the site includes at |least a part 15. of the m ddl e neat us.
292. The nethod of claim?291, wherein the site includes an inferior part of
t he m dweosovesbus. 20 293. The net hod of any of cl ai ns R&%ELH892, Wherein

- the site includes at |least a part wof the superior neatus. 294. The net hod

of any of cl ai ns 288 to 293, wherein the site incI udes at Ieast a part of

t he infer %8 f to 294,
wher ein tjhe Si Ee e&ﬁggggnya?ﬂﬁeas?ggwggg% &% udﬁ %a{ as%% a. 296.
The met hod of @t&e@lﬁa&é@k@oﬁ% to 295 wher ei n the Si te i ncl udes at | east
a part 30 of the superior nasal concha. 12 Decenber 2005 WO 03/000310

PCT/ 1B02/ 03034 79 297. The nethod of any of clains 288 to 296, wherein the

any of "ol o Dm0l ef oAt claftle Jekdo 207 RSk HEME onipe BRalh5 "

ostias 299. Thwtiget hod of any of clains 288 to 298, wherein the site
i ncludes at |east sinus infundibulum 10 300. The nethod of any of clains
288 to 299, wherei n the site includes at |east a part of the epipharynx.

301. The e%etﬁ@é( of gnf&iaélgﬁlszi%% t«B %9§ wheremetflg Is;irt]e }nrc]:ﬁld%s at eﬁsrg %altnllj,lges at

| east n0|
wﬁmdlbulum

10 300. The method of any of claims 288 to 299, wherein the site includes af least a part

of the epipharynx.

301. The method of any of claims 288 to 300, wherein thé site includes at least
adenoids.
15 ,
© 302. The method of any of claims 288 to 301, wherein the site includes at least tubal

ostia.

303. The method of any of claims 281 to 302, wherein at least one of the at least one
20 cuff member includes at least one lobe which, when the at least one of the at
‘least one cuff member is inflated, extends into a region of the nasal cavity of the

subject such as fo at least partially obstruct the same and prevent flow thereinto.

304.  The method of claim 303, wherein the nasal cavity region is a lower region of

25 the nasal cavity of the subject.

305. The method of claim 303, wherein the nasal cavity region is a middle region of

the nasal cavity of the subject.

30 306. The method of claim 303, wherein the nasal cav1ty region is an upper region of
the nasal cawty of the sub_]ect ' '




15 302. The nethod of any of clains 288 to 301, wherein the site includes
at least tubal ostia. 303. The nethod of any of clai M B&kbknird38d Wherein
at least one of the at |east one 20. cuff menber includes at |east one | obe
whi ch, when the at | east one of the at |east one cuff nmenber is inflated,
ext endsWOP8@0631¢ egi on of the nasal cavity of the subjectrcauBb/ases4 o at

| east partially obstruct the sane a¥#d prevent flow thereinto. 304. The

nmet hod of claim 303, wherein the nasal cavity region is a |ower region of

25 the nadal Theihgthad of iey mﬁmmtzsnesoz TNikereiptdd (hsOdncChdfahenBRast oaber ei n
the nasal cavity of the

t he nasal caw%% regjon i.s m ddl.e region of

subj ect. 30 36 HW{&’%PHBGGS&P]&IF%W% ¢s hishe whem theidenst ens Pf therasgi on i s
an upper regi ] t e 05 WO
03/ 000310 80 L&T %’ﬁo%'%?%?%bﬁgﬁﬂ?‘ ?’rze‘?‘{‘fpg’“??éﬂa ngtﬁ%f"%e”ﬁﬁa‘ﬁ@&% €302,

- wherein at | eastjeciacloés folat 1dabkt paeislly filhthe sﬁméfanﬁfp@@ﬁtﬂdiﬁtﬂéﬁ&ﬁtoa plurality
of lo es whi ch, when the at | east one of the at |east one cuff menber is

i nfl extend into regions of the nasal cavity of the subject such as
to at p V. flow thereinto, 308. The
met hod o? ééél aiﬂr%é §85 cyd\/\ﬁe‘!rl%gﬂir\ﬁ?]r‘le %%é‘gﬁ‘%c‘%@@t"g‘"ﬁy GEEHE 25y %’“{%ﬁg‘? “’é‘%ﬁem ddl e
regi ons of thﬁegli‘tm_saifthtﬁﬂashlyca@ftybﬂﬂle%ubjeaﬁ 309. The nethod of claim 307,

wherein the nasal cavity regions are |ower and upper 10 regions of the
nasal cavity of the subject. 310. The nethod of clai m 307, wherein the

| l.on: ] f th | t f
the-subj 207 TEORRRAECMMERE AR IR fral EHHS Dbl 16 aMREE S0F iy o
a sulij ect, cofepidnsiofithd Mgal GvRPST BE subject.

310.  The method of claim 307, wherein the nasal cavily regions are middle and upper

regions of the nasal cavity of the subject.

15  311. A method of delivering substance to a nasal airway of a subject, comprising the
steps of:
fitting a nosepiece to a nasal cavity of a subject, the nosepiece including a nozzle
through which substance is delivered to the nasal airway, and at least one cuff
member which is configured such as, when fitted in the nasal cavity of the
20 subject, to engage an inner wall of the nasal cavity of the subject and direct at
least a distal end of the nozzle towards a site in the nasal airway of the subject;
and

delivering substance through the nozzle of the nosepiece.

25 312, The method of claim 311, wherein the at least one cuff member is one or both of
shaped and sized such as to direct at least a distal end of the nozzle to a site in

the nasal airway of the subject.

313.  The method of claim 311 or 312, further comprising the steps of:
30 . providing a mouthpiece unit; and
the subject exhaling through the. mouthp1ece unit to cause closure of the
' orophaiyngeal velum of the subject. ' '




fitting a nosepiece to a nasal cavity of a subject, the nosepiece including
a nozzle through which substance is delivered to the i and at

| east one cuff nmenber which is configured such as, vWigﬁﬁﬂe géﬁg%jthe
-nasal cavity of the 20 subject, to engage an inner wall of the nasal

cavi ty woapeossubj ect and direct at |east a distal endpeofibimimazz| e
towards a site in the nasal airway #aif the subject; and delivering substance
t hrough the nozzle of the nosepiece. 25 312. The method of claim 311,
wherein the at | east one cuff nmenber is one or both of shaped and sized

~such as to direct at least a distal end of the nozzle to a site in the
nasal ai Aldy dihemmrthedibf dam 3131 furtheheomprisingithefsteplofi m 311 or 312, further

conprising the_steps of: 0. raviding.a ut hpi.ece unjt; and the
Suby ect exhal ERYEREUGA Rt b caife B O BhEEC ] b paBriett.
or ophar yngeal ! WheRby!dBaRdieibm 47 cRIAIIRCHr=AA0R 34 ARARR the
FCT/ 1B02f 03034 81 314. The nethod of claim 313, further conprising the

step &f: provingsepiecs. f| ow channel fluidly connecting the nosepiece and the
- nout hpi ece unit, whereby exhaled air froman exhal ation breath is
delivered through the 5 nosepiece. 315. The nethod of claim 314, further

conpri si Bgst herhg iR déf clmOVIAd FifttheRcdh s @B RRIps bf:ui dl y connected to the
nosepi ece through which a gas flow, separate to an exhaled air flow from

an exhal at i onpirading adlow dengelldjwdly conected tddhd nasepided traigh wiudlepigece; and
supplying a g flowto the fl channel . 316., The t hod .of any of. clains
30 o 315, wirestPo et B o an Sxhalendieats of the EBec s

10 delivered to the nosepiece; and

supplying a gas flow to the flow channel.

316. The method of any of claims 311 to 315, wherein the substance comprises a

powder.
15
' 317. The method of claim 316, wherein the substance is delivered as a powder
aerosol.
318. The method of any of claims 311 to 315, wherein the substance comprises a
20 liquid. '
319. The method of claim 318, wherein the liquid is one of a solution or a suspension.
320. The method of claim 318 or 319, wherein the substance is delivered as a liquid
25 - aerosol.

321. The method of claim 318 or 319, wherein the substance is delivered as a liquid
jet.

30 322. The method of any of claims 311 to 320, wherein a major fraction of the particle
 size distribution is in the range of from about 1 pm tfo about 80 pm.




317. The nethod of claim 316, wherein the substance is delivered as a
powder aerosol. 318. The nethod of any of clains, 31llst@ecikder 96y €i N the
substance conprises a 20 liquid. 319. The nethod of claim 318, wherein the
liquid is one of a solution or a suspension. 320. The nethod of claim 318
or 319, WiHB/08#330 t he substance is delivered as a |iquid rPE3/iBerems: . 321.
The nmet hod of claim 318 or 319, whe¥ein the substance is delivered as a
liquid jet. 3.0 322. The nethod of any 'of clains 311 to 320, wherein a
maj or fr&@@8i orthefl metedpaf tdlaite 323, xéhertis tar inlajbi diaction iof tHeepaméiblge siok from
about 1 pmto abqut 80 gm 12 Decenber 2005 WO _03/000310 PCT/ 1B02/ 03034
82 323. The neligtgbutimm is imihgranes of ey ahont A pamjosbopt pien of the particle
size distributionis in the range of fromabout 1 mto about 50 pm 324.
The nethod of claim 323, wherein a major fraction of the particle size 5
di stribuBB2én iThei metthd bAREAMOB2S lcRBOU majsd HRCAOOWE B8R Fn&@@sizshe

met hod of claim 324, wherein a major fraction of the particle size

di strPbution idsizibptiands imthgeange of fiom aliovtil puotorabost 3bpat 30 m 10 326. The
met hod of claim 325, wherein a major fraction of the particle size
distribution is in the range of fromabout 10 mto 20 m 327. The nethod of
- clai m 32625 Whhei metho@BhPlcldima g4, 00hekid RE ng6t k8o | AChedhatibleb B 0N 1S
~in the range of fromabout 15 mto about 30 m 15 328. The nethod of any of
clai ms 311 t oditributicngs @i the rdnge of fromi abohtitkgmab abews30 |anpart  of the
inferior neatus. 329. The nethod of any of clains 311 to 328, wherein the
site includes at least a part 20 of the m ddl e neatus.

10 326. The method of claim 325, wherein a major fraction of the particle size
distribution is in the range of from about 10 pm to 20 pm.

327. The method of claim 326, wherein a major fraction of the particle size

distribution is in the range of from about 15 pm to about 30 pm.

15
328. The method of any of claims 311 to 327, wherein the site includes at least a part
of the inferior meatus.
329.  The method of any of claims 311 to 328, wherein the site includes at least a part
20 of the middle meatus.

330. The method of claim 329, wherein the site includes an inferior part of the middle

meatus.

25 331. The method of any of claims 311 to 330, wherein the site includes at least a part

of the superior meatus.

332.  The method of any of claims 311 to 331, wherein the site includes at least a part

o of the inferior nasal concha. |

30 | -
333; The mefhod of any of claims 311 to 332, wherein the site includes at least a part

of the middfe nasal concha.




330. The method of claim 329, wherein the site includes an inferior part of
the mddle neatus. 25 331. The nethod of any of claing Rblndper s§; Wherein
the site includes at |east a part of the superior nmeatus.. 332. The mnet hod
of any of clainms 311 to 331, wherein the site includes at |east a part of
t he i nf ™Q @f00¢HE8al concha. 30 333. The nethod of any of PCraBem#038#1 to 332, .
wherein the site includes at |east 8 part of. the mddle nasal concha. 12
- Decenber 2005 WO 03/ 000310 PCT1l B02103034 83 334. The nethod of any of
claims 311 to 333, wherein the site includes at |east apart of the
superior nasal concha. 5 335. The nethod of any of clainms 311 to 334,
wherei n 384 sithe metbodiabanynf dladms 81 hpad 33, vdferain thedifedutlodas at dgisomparB36. The
met hod of anyoﬁpcl agms 311 to0.335 wherein the site includes at |east
sinus Osti a. SSPporionfRSA PP of any of claims 311 to 336, wherein the
site includes at |east sinus infundibulum 338. The nethod of any of
clains 311 to 337, wherein the site includes at |east a part 15 of the

epi phar ydgs. 33%e mribodref 4nydistaimn g1 bto 33hiwtereda thet site3Bdydestat leista piie site
includes at |e g} 1{adgnoi ds. 20 340. The nmethod of any of clainms 311 to
339, wherein the'STHEMNEE Hes at 1 east tubal ostia. 341. The nethod of
any of clains 311 to 340, wherein at |east one,of the at |east one cuff

menmber includes at |east one | obe which, when the at |east one of the at
336.  The method of any of claims 311 to 335, wherein the site includes at least sinus

ostia.
10
337. The method of any of claims 311 to 336, wherein the site includes at Jeast sinus
infundibulum.
338. The method of any of claims 311 to 337, wherein the site includes at least a part
15 of the epipharynx.

339. The method of any of claims 311 to 338, wherein the site includes at least

adenoids.

20 340. The method of any of claims 311 to 339, wherein the site includes at least tubal

ostia.

341. The method of ény of claims 311 to 340, wherein at least one of the at least one

cuff member includes at least one lobe which, when the at least one of the at

25 least one cuff member is fitted in the nasal cavify of the subject, extends into a
region of the nasal cavity of the subject such as to at least parﬁally obstruct the

same and prevent flow thereinto.

- 342.  The method of claim 341, wherein the nasal cavity region is a lower region of

30 the nasal cavity of the subject. )




25 |l east one cuff nenber is fitted in the nasal. cavity of the subject,
extends into a region of the nasal cavity of the subj ST o at

. least partially obstruct the same and prevent flom/théﬁgéﬁto. éggqéThe

met hod of claim 341, wherein the nasal cavity region is a | ower region of
30 t he WMAHPIBBHY ity of the subject. 12 December 2005 WOPOBABBE3933 84

PCT/ 1 B02/ 03034 343. The method of &*ai m 341, wherein the nasal cavity
region i's a mddle region of the nasal cavity of the subject. 344. The

met hod 0843l ailThe Method\b¥edlginn34 1 evipa&a the aasht davieg §bgion isSa afiddlpp&ion 8gi on of
the nasal cavity of the subject. 345. The net.hod of any of clains 311 to
340, wherein Hienasgsavighel the sghiectat | east one cuff member includes a
plurality of | obes which, when the at | east one of the at |east one cuff
menber is fitted in the nasal cavity of the subject, extend into 10 regi ons
of the nasal ThAYiniethdf oft dIENSIPI, Stersib @i Asal @valy ré%@ﬁ‘is Repperhéglowbst r uct
the sane and prevent flow thereinto. 346. The nethod of claim 345, wherein
t he rasal cavieyasdgaviisoithe seiegdr and niddle regions of the nasal cavity
of the subject. 15 347. The method of claim 345, wherein the nasal cavity
.regions are | ower and upper regions of the nasal cavity of the subject.

348. The3agt huge afetlt)daifMing 43 claihe BT fo 84G WiRSdh aERYitlohe [T HhORIcaE Bndri ddl e
and upper 20 regions of the nasal cavity of the subject. 349. The nethod

of any of cl afi$ ngmber incdus af plunakisr ofclohes whichgwhérethstas peast one efdhe wer i ng
the substance, in respopse to exhal at.i by the .subject. 25 350. A nmethod of
del i vering sulffg‘?r}a egxﬁ’gmgn}pggéﬁ %"*&M@%f’&é} 588 e%# ,ﬁjec%%ﬁ’#’s"'g@dt WO steps
of: 10 regions of the nasal cavity of the subject such as to at least partially obstruct the

same and prevent flow thereinto.

346. The method of claim 345, wherein the nasal cavity regions are lower and middle

regions of the nasal cavity of the subject.

15
347. The method of claim 345, wherein the nasal cavity regions are lower and upper
regions of the nasal cavity of the subject.
348. The method of claim 345, wherein the nasal cavity regions are middle and upper
20 regions of the nasal cavity of the subject.

349. The method of ahy of claims 311 to 348, further comprising the step of:
delivering the substance in response to exhalation by the subject.

25 350. A method of delivering substance to a nasal airway of a subject, comprising the
steps of:
fitting a nosepiece to a nasal cavity of a subject, the nosepiece including a nozzle
through which substance is delivered to the nasal airway, and at least one cuff
member, at least one of the at least one cuff member including at least one lobe
30 - which, when the at least one of the .at least one cuff member is fitted in the nasal
cavity of the subject, extends into a region of the nasal cavity of the subject such

as 10 at least partially obstruct the same and prevent flow thereinto; and




fitting a nosepiece to a nasal cavity of a subject, the nosepiece

incl uding a nozzle through which substance is deli ver%&&"&lﬁfz al
ai rway, and at |east one cuff nmenber, at |east one of e at | east one

cuff nmenmber including at | east one | obe 30 which, when the at |east one of
the at wamevooosie cuff nenber is fitted in the nasal cawctysefostdye subject,
extends into a region of the nasal gavity of the subject such as to at

| east partially obstruct the sane and prevent flow thereinto; and 12

Decenber 2005 gg&% @,ﬂ? lﬂ%@xﬁ)]z l.LMeri ng substance through
t he nozzl e of %Ié@g no %;ﬁ))ig%g%. dglg he ?rleég)zglgq%fgéﬁé%im 350, wherein the

nasal cavity region is a |lower region of the nasal cavity of the subject.

5 352. The .method of claim 350, wherein the nasal cavity region_.is a mddle
r egi on of 551, he{a%@a'fméax?ﬁagmoﬁ@e w@e%ﬁ@&@dﬁww THEEOTHIS: o0 Vel regipmofn 350,

- wherein the n Ik | OR:.Ls an upper region of 10 the nasal cavity
S S

of the subject. nmet ho cl ai m 350, wherein at |east one of the
at | east one cuff nenber includes a plurality of |obes which, when the at

| east one qf the at |east one cuff nmenber js fitted in the nasal cavity of
the subj e%sg éﬁ%eetﬁafhpﬁt°§°¥a§@i3éﬂs“’%<fmmﬁhe nasahcayaly region dya guddlsaegionpéct such

as to at Ie::ist i &l t the same and prevent flow thereinto.
(P sl i BB SlfEke

355. The netho erein the nasal cavity regions are | ower
and mddle regions of the nasal cavity of the subject. 20 356. The net hod
of cl ai m_354, erein_the nasal cavity regions are |ower and upper regions
of the néégi C’é{;i 1p9th6ql of %1@&5&),@@@@1’3111&6 na?sal cavify region is an upper rggpl)on of J

10 the nasal cavity of the subject.

354. The method of claim 350, wherein at least one of the at least one cuff member
includes a plurality of lobes which, when the at least one of the at least one cuff
member is fitted in the nasal cavity of the subject, extend into regions of the

15 nasal cavity of the subject such as to at least partially obstruct the same and

prevent flow thereinto.

355. The method of claim 354, wherein the nasal cavity regions are lower and middle
. regions of the nasal cavity of the subject.
20
356. The method of claim 354, wherein the nasal cavity regions are lower and upper

regions of the nasal cavity of the subject.

357. The method of claim 354, wherein the nasal cavity regions are middle and upper

25 regions of the nasal cavity of the subject.

358. The method of any of claims 350 to 357, wherein the at least one cuff member is
configured such as, when fitted in a nasal cavity of the subject, to engage an
inner wall of the nasal cavity of the subject and direct at least a distal end of the

.30 nozzle towards a site in the nasal airway of the subject,




357. The method of claim 354, wherein the nasal cavity regions are mddle
and upper 25 regions of the nasal cavity of the subjepipeciher PB6s et hod
of any of clainms 350 to 357, wherein the at |east one cuff nenber is _
configured such as, when fitted in a nasal cavity of the subject, to engage
an i nn®¥P 88315 t he nasal cavity of the subject and dPFEEBI2B0Heast a
distal end of the 3.0 nozzle towar¥s a site in the nasal airway of the
subject. 12 Decenber 2005 WD 03/ 000310 86 PCT/1B02103034 359. The net hod of
cl ai m 35879 whdheinrethetbofadaimedis, whersircth fat legstiome ciuff nogmsbarris dist ¢r betth o§haped

and sized such.as  to.direct .at | east di st al. d ,of. the nozzle to0.a site
in the nasal "% dcﬂze?ﬁgc%%‘}oe ‘?Ct%l%%.a‘ifﬁgln%?‘f er’ﬂ@“fﬁ%F’é%é“or 359,
wherein the sifendsilditfbgofde JuBpet. a part of the inferior meatus. 361. The
met hod of any of clains 358 to 360, wherein the site includes at |east a

part of the mddle neatus. 10 362. The nethod of claim 361, wherein the

site iLnc es.an _inferior .pa of ,the .m ddl e atus. 363. The t.hod of any
o i i mo8ss PG b B ESs fea i Fulereit 1 Tniiges it doast B opTOLBE of ¢ pe
superi or nmeat gferid8featdd’e nmethod of any of clains 358 to 363, wherein the

site includes at least a part of the inferior nasal concha. 20 365. The
nmet hod of any of clains 358 to 364, wherein the site includes at |east a

05, wnerblm e ety HRS6H: 3P Raoth Sl Bt b Tidmet ol w1

concha. 25. of the middle meatus.

10
362. The method of claim 361, wherein the site includes an inferior part of the middle .
meatus.
363. The method of any of claims 358 to 362, wherein the site includes at least a part
15 of the superior meatus.

364. The method of any of claims 358 to 363, wherein the site includes at least a part

of the inferior nasal concha.

20  365. The method of any of claims 358 to 364, wherein the site includes at least a part

of the middle nasal concha.

366. The method of any of claims 358 to 365, wherein the site includes at least a part
of the Superior nasal concha.
25 | | | |
367. The method of any of claims 358 to 366, wherein the site includes at Ieast a part
of the olfactory region.

- 368. . The method of any of claims 358 to 367, wherein the site includes at least sinus

3'0; o ostia.




367. The nmethod of any of clains 358 to 366, wherein the site includes at

| east a part of the olfactory region. 368. The net hodiphHeaipbdos ai "8 358
to 367, wherein the site includes at |east sinus 30 ostia. 1 2 Decenber

2005 WO 03/000310 PCT/ 1802103034 87 369. The nmethod of any of clains 358
to 368, We¥eN0d1x he site includes at |east sinus infundidmigomse3¥0. The
met hod of any of clains 358 to 369, 8iherein the site includes at |east a
part 5 of the epipharynx. 371. The nethod of any of clains 358 to 370,

wher ei n t B§9.si The oftRdddFundlof CRAAE 35PRENA, WherekPimad the h@ﬂﬁlc?@f &Qg.sﬁusany of

clains 358 to 371, wherein the site includes at |east tuba tia. 373.
The nmet hod of Byndibulumai ms 350 to 372, further conprising the steps of.
provi ding a nout hpiece unit; and 15 the subject exhaling through the
nout hpi ece unit to cause closure of the oropharyngeal velum of the

subj ect. $7%. Themaiocacd a8 opulainse 30 969! WSkinBORA BlcRed ﬁge%ﬁg%aﬁf:

providing a flow channel fluidly connecting the nosepiece an

mout hpi ece  200fthe epiphisneby exhal ed air from an exhal ation breath is
del i vered through the nosepiece. 375. The nethod of claim 374, further
- conprising the steps of providing a flow channel fluidly connected to the

nosepi ece3tinr OuE MG o aBR S cBitmb | B! toSTRANASeih Gh 3 ﬁﬁa{? | foadil OW
from an exhal ati on breat ha%? t he subj ecto, i $ &?{131&6;?‘@5@,[ 0 c}fleg %o{g%%i ece;
and suppl yi ng adegaidsf| ow to the flow channel. 376. The nethod of any of
clainms 350 to 375, wherein.the substance conprises a

10 372, The method of any of claims 358 to 371, wherein the site includes at least tubal

ostia.

373.  The method of any of claims 350 to 372, further comprising the steps of:
providing a mouthpiece unit; and
15 the subject exhaling through the mouthpiece unit to cause closure of the
" oropharyngeal velum of the subject.

374.  The method of claim 373, further comprising the step of:
| providing a flow channel fluidly connecting the nosepiece and the mouthpiece
20 unit, whereby exhaled air from an exhalation breath is delivered throﬁgh the

nosepiece.

375.  The method of claim 374, further comprising the steps of:
- providing a flow channel fluidly comnected to the nosepiece through which a gas
25 flow, separate to an exhaled air flow from an exhalation breath of the subject, is
delivered to the nosepiece; and

supplying a gas flow to the flow channel.

376. The method of any of claims 350 to 375, wherein the substance comprises a

30 powder.




30 powder. 12 Decenber 2005 WO 03/000310 88 PCT/ 1B02/ 03034 377. The net hod
of claim 376, wherein the substance is delivered as a ppowe&imbeaepesol . 378.
The met hod. of any of clainms 350 to 375, wherein the substance conprises a
5. liquid. 379. The nethod of claim 378, wherein the liquid is one of a
sol uti oW OdB80389spensi on. 380. The nmethod of clai m 378 BETERE/OIMer ei n t he
substance is delivered as a |iquid 310 aerosol. 381. The nmethod of claim
378 or ‘379, wherein the substance is delivered as a liquid jet. 15 382.
The met hdd7of Theymethod| eff olgind A7 61 widsdy tidrenbitamca isvdedivederiamst & grovafert he
particle size distribution is in the range of fromabout 1 pmto about 80
gm 383. The FEYNBY of claim 382, wherein a maj or fraction of the particle
size distributionis in the range of fromabout 1 gmto about 50 gm 20
384. The nmethod of claim383, wherein a mgjor fraction of the particle size
di stri buB¥én ilheimethhd of anyef efaifns AH0aoodifs, Whemih dha bahstandd cgmipris@5a The
met hod of cl ai.m 384, wherein a major fraction of the particle size 25
di stribution g% the range of from about 10 gmto about 30 pm 386. The
met hod of claim 385, wherein a major fraction of the particle size
distribution is in the range of fromabout 10 mto about 20 gym 30 387.

- The net hd®.of Tk aieth BB, claimei 78] whereirathe lighidds bhoof Dfolitive qray suksdnsioni ze
distribution is in the range of fromabout 15 pmto about 30 m 12 Decenber
2005 WO 03/000310 PCT11B02103034

380. The method of claim 378 or 379, wherein the substance is delivered as a liquid

10. aerosol.

381. The method of claim 378 or 379, wherein the substance is delivered as a liquid
jet.

15 382. The method of any of claims 376 to 380, wherein a major fraction of the particle
size distribution is in the range of from about 1 ym to about 80 pun.

383. The method of claim 382, wherein a major fraction of the particle size

distribution is in the range of from about 1 pm to about 50 pm.

20
 384. The method of claim 383, wherein a major fraction of the particle size
distribution is in the range of from about 1 pum to about 30 pm.
385. The method of claim 384, wherein a major fraction of the particle size

25 distribution is in the range of from about 10 um to about 30 pum.

~ 386. The method of claim 385, wherein a major fraction of the particle size
distribution is in the range of from about 10 pm to about 20 pm.

30 387 The method of claim 386, wherein a major fraction of the particle size
 distribution is in the range of from about 15 ytm to about 30 . |




-~ one second delivery outlet conpfises a substanti

89 388. The nmethod of any of clains. 350 to 387, further conprising the

step of delivering the substance in response to exhal g HhotfWerbgs Subj ect .
389. A nmethod of delivering substance to a nasal airway o? a sel'jg] ect,

conpr.i si 5 step of delivering substance through a first delivery
out | et a‘ﬂgoséip'ﬁ)ﬁleoast one gas flow, ggpar ate to an exhal RGIBOHIVEt h of a

_ subj ect; through at |east one second’delivery outlet into the nasal airway
- of the subject. 10 390. The nmethod of claim 389, further conprising the
steps of : 38%r ovheimethod offsuy afélsioes 350ito 387, Hertizubpmptisiag trelstepmft hr ough t he
nout hpi ece uni .cause £l osure of th ropl raryngeal velum of the
subj ect. 15 39 ‘”’fht"‘%ﬁ‘ggﬁ%ﬁﬁﬁ%%rﬁpﬁsgg‘é@&a&@%gymeﬁtthe at | east one
second delivery outlet is disposed such that the at | east one gas flow
delivered therefrominteracts wwth the substance delivered through the
first del3%kr yAduethed of ddivering substanhoth ohaswl airway36fla subljet Riompiimgate | east

one gas flom/q§éiy§red fromthe at 20 | east one second delivery outlet is
such as to gui Phe substance delivered through the first delivery

outlet. 393. TdutiveRid otbs@incdMirollh ﬁliﬁjs{r&el%lgrt 5&1&%%&1@‘92%%15 | Ig? %heiﬂ?l{& ! Sﬁzt

U
the at |east cifBargiedonrnenbilation bresh sfibstliet tatcuyh anlesdt dhe g@ond Haver394. The

‘met hod of any lains 389 to 39 further conprising the step of

del i vering theoqélﬁg@%’a%é‘aﬁaiaﬂfvﬁ%og@els‘é €™ one gas flow on exhal ation by the
~subject. 30" 395. The nethod of claim 394, wherein delivery of the at | east
one gas flowis wuutiated prior to delivery of the substance, whereby a gas

flowlfs d&0i vehemethodeidnine’sR 60then\@BRAGANBEGtePET: | BO2/ 03034
providing a mouthpiece unit;
the subject exhaling through the mouthpiece unit to cause closure of the

oropharyngeal velum of the subject.

15  391. The method of claim 389 or 390, wherein the at least one second delivery outlet
is disposed such that the at least one gas flow delivered therefrom interacts with

the substance delivered through the first delivery outlet.

392.  The method of claim 391, wherein the at least one gas flow delivered from the at
20 least one second delivery outlet is such as to guide the substance delivered
through the first delivery outlet.

393. The method of any of claims 389 to 392, wherein the at least one second delivery
outlet comprises a substantially annular outlet and the at least one gas flowis a

25 substantially annular gas flow.

~ 394, The method of any of claims 389 to 393, further comprising the step of:
delivering the substance and the at least one gas flow on exhalation by the
subject,
30 |
395. The method of claim 394, wherein delivery of the at least one 'gés flow is

initiated prior to delivery of the substance, whereby a gas flow is delivered




- 90 through the at |east one second delivery outlet prior to substance being

delivered through the first delivery outlet. 5 396. T, t any of
claims 389 to 395, wherein the substance conprises a {)% ”@enﬁbe%&@&

met hod @fo 63@bify 396, Wherein the substance is delivered
aerosol. 10 398. The nethod of any Q(II_ clainms 389 to 395, P%P&? 4the
h

subst ance conprises a |iquid. 399. e nethod of claim398, wherein the
liquid is one pf a oras £nsi o 15 400.. The t hod of c¢laim
398 or 399, wherx ﬁlﬁﬁl E’Le{tl Hbeiesefand deliyer: W@F&W%méubﬁt%ﬂﬁegem%%&%@d 401.
The net hod of tEio@ lfmﬁgﬁspddﬁ egrein the substance is delivered as a
liquid jet. 20 4 2. A nasal eI ivery device for delivering a substance to

a nasal cavity of a subject substantl aI ly as herel nbef ore described with

ref erenc o] of . Fi es t.0 Figures 10 to 13,
Fi gures %Z?%t oal% mﬁhaﬁ%glsan{p%tcga% 3§9 3%{ "ZIE?’C?IB tg??“'l’ S6rOEPIISet § 26,
Figures 27 topdtdefi gures 31 to 34, Figures 35 to 39, 25 Figures 40 to 45

or Figures 46 to 51 of the acconpanying draw ngs. 403. A nethod of
delivering a substance to a nasal cavity of a subject substantially as

o6, " Fidlr odMoppod S st 0B Siheren 20° ogcec elberedor pimand 20 (o

22, Figures 23eRdplt 0 26, Fl gures 27 to 30, Figures 31 to 34, Figures 35 to
+ 39, Figures 40 to 45 or Figures 46 to 51 of the acconpanyi ng draw ngs.

10 398. The method of any of claims 389 to 395, wherein the substance comprises a

liquid.
399. Th(_a method of claim 398, wherein the liquid is one of a solution or a suspension.

15 400. The method of claim 398 or 399, wherein the substance is delivered as a liquid

aerosol.

401. The method of claim 398 or 399, wherein the substance is delivered as a hiquid
jet.
20
402. A nasal delivery device for delivering a substance to a nasal cavity of a subject
substantially as hereinbefore described with reference to any of Figures 2 to 5,
Figures 6 to 9, Figures 10 to 13, Figures 14 to 16, Figures 17 to 19, Figures 20 to
22, Figures 23 to 26, Figures 27 to 30, Figures 31 to 34, Figures 35 to 39,
25 Figures 40 to 45 or Figures 46 to 51 of the accompanying drawings.

403. A method of delivering a substance to a nasal cavity of a subject substantially as

hereinbefore described with reference to any of Figures 2 to S, Figures 6 to 9,

Figures 10 to 13, Figures 14 to 16, Figures 17 to 19, Figures 20 to 22, Figures 23

30 © to 26, Figures 27 to 30, Flgures 31 to 34, Figures 35 to 39, Figures 40 to 45 or
' Figures 46 to 51 of the accompanying drawings. ' |




